Duke Energy Generator Interconnection

Queue Reform Stakeholder Meeting #3
June 18, 2019
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Agenda <’ ENERGY,
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:
Meeting Safety & Logistics Duke Energy/Onsite Safety Rep 9:00-9:05 5
m

: : o —y m
Overview of Duke Energy’s Queue Reform Initiative, High-level Navigant 9:05 - 9:15 ;
Agenda S
SH2 Recap and SH3 details to be shared Duke Energy 9:15-9:45 %S,
FAQ Presentation and Benchmarking Navigant 9:45-10:15 5
w

Break 10:15-10:30 R

(o))

Duke QR SH # 3 Presentation- Cluster Process Exemption, 2
Milestones Payments and Refunds, Cost Allocation, Transition Duke Energy 10:30 - 11:30 o
Plan Q
3

Lunch 11:30 - 12:30 5

o

Breakout Session Expectations, Group Formation Navigant 12:30-2:15 %
+

Break 2:15-2:30 S
©

Reconvene, summaries, next steps 2:30-3:00 §
"
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Ground Rules <’ ENERGY;

= All Stakeholder Group meetings, webinars and information exchange are designed solely to
provide an open forum or means for the expression of various points of view in compliance with
antitrust laws.

= Under no circumstances shall Stakeholder Group activities be used as a means for competing
companies to reach any understanding, expressed or implied, which tends to restrict competition,
or in any way, to impair the ability of participating members to exercise independent business
judgment regarding matters affecting competition or regulatory positions.

= Proprietary information shall not be disclosed by any participant during any group meetings. In
addition, no information of a secret or proprietary nature shall be made available to Stakeholder
Group members.

= All proprietary information which may nonetheless be publicly disclosed by any participant during
any group meeting shall be deemed to have been disclosed on a non-confidential basis, without
any restrictions on use by anyone, except that no valid copyright or patent right shall be deemed
to have been waived by such disclosure.
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Guiding Principles <

= Effective processing of interconnection requests is fundamental to facilitating development
of additional renewable resources

= Stakeholder input provides valuable insight to guide queue reform process development
= Qther regions undergoing queue reform provides valuable insights and lessons learned
= Proposed changes must conform with applicable law and regulations

= Proposed process changes must be developed and administered in a fair, objective, and
expeditious manner
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Charter <’ ENERGY;

= The Interconnection Reform Stakeholder Process will examine existing queue processes and
suggest modifications for improving efficiency and effectiveness, including the development of a
proposal for a grouping study process.

= Duke Energy and stakeholders will consider industry best practices and any specific regional
requirements in developing proposed changes that position the Companies to facilitate
achievement of future renewable energy policy objectives.
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Logistics < ENERGY.

= Today’s presentation will be distributed
= Clarifying questions will be answered at the end of each section
= We will collect questions throughout the day
= \We will collect feedback cards throughout the day
= \We will collect questions from those attending in person, by phone and by Webex
= We will take a morning break and a lunch break
= Afternoon facilitated session to receive additional feedback and comments
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2019 Queue Reform Stakeholder Process Timeline*

3/28 4/25 6/18 ~T15
TBD
March 2019 April 2019 May 2019 June 2019 TBD
Develop Draft Update Filing Ready
proposed Interconnection interconnection to Submit
Framework protocols protocols based
Stakeholder Stakeholder Stakeholder Stakeholder
. . . on Feedback
Kickoff Meeting #2 Meeting #3 Meeting #4
“Present “Receive “Refine
proposed Feedback interconnecti
framework” from on protocols”
Stakeholders”
Comment Comment Comment Comment
window window Fegdbac_:k window window
registration

window
*This timeline may be adjusted based on filing requirements

* Stakeholder Meeting

@ Stakeholder Comment window
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Current State: A Case for Queue Reform
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Growing Queue

Increasing
Interdependencies

Network Upgrades
Increasingly Triggered

Cost Sharing Mechanism

Growing Interest in Cluster

Studies

The increasing size of the interconnection queue is creating challenges for both Duke
Energy and developers that are not readily solvable under the existing processes

Solar penetration levels are increasingly resulting in interdependencies between
transmission and distribution requests as well as FERC and State projects.

Due to the level of successful interconnections achieved to date, interconnection
requests are becoming increasingly likely to trigger substantial network upgrades.

The existing serial process prevents developers from sharing costs when large
upgrades are required creating both market and system congestion

Support is growing amongst utilities and FERC to move to a “first ready/first served”
policy in managing the SGIP and LGIP queue process
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Current State: Interconnection Queue Interdependency Example

DUKES. m
ENERQY;

g/ Substation 1 G Substation 2

State Project B State Project B
09/2017 10/2015
On Hold
12/2016

On Hold
01/2019

FERC Project State Project
01/2015 Transmission®

05/2015

* Transmission assessment; \
H H H H “A”

The determination of this project as an
on the Transmission System is
complicated by:

(1) The total loading impact of Substation
1,2, & 3 on the Transmission System.

AND
(2) The inclusion of a FERC Project not
subject to state interdependency
policy on the Transmission System.

g

/
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Interconnection Queue Reform Objectives ﬁENERGYO

ISHEOE|

Increase efficiency of interconnection process and reduce size of interconnection queue

Meet North Carolina (NC) commitment to pursue queue reform and propose workable
framework

Explore a common interconnection planning study approach for FERC jurisdictional and State
jurisdictional projects

Align the rules and workflows by which both transmission and distribution level projects are
assessed

Develop an improved interconnection process by removing bottlenecks that cause queue
backlogs

Continue to ensure reliable and safe transmission and distribution systems that comply with
NAESB, FERC, NERC, NESC, NEC, NC, SC, and FL standards
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QUEUE REFORM FRAMEWORK
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Proposed Future State: T&D Cluster Study Benefits < ENE
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Process Improvement

T&D Alignment

Process all interconnection requests simultaneously included in one cluster on a
concurrent basis

Efficiently identify, coordinate, and process projects that do not adversely impact
the Duke T&D systems

Evaluate the impacts of Distribution connected projects on distribution facilities,
providing more streamlined coordination of distribution upgrades

Develop an improved process for assessing the impacts of Transmission and
Distribution connected projects on transmission facilities and provide more
efficient coordination of transmission upgrades

Equitably assign costs to projects (transmission and distribution) in the cluster
study based on the relative impact of a project on a given facility that requires an
upgrade
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Proposed Future State: Cluster Study Processing < ENERGYS
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: : Cluster System :
Q'a' Request Window Cluster Formation Impact Study Cluster Processing

4 )
4 N .
. Scoping &
Interconnection L initial
Requests S .
L y creenings
Application Fee \_ Y,
M & Milestone 1
Study Agreement

Load Flow / Vo|tage Upgrades & Shared Costs
M & Milestone 4

M & Milestone 2 Facilities Study Agreemen

| !

4 Phase 2 Study ) [ Facilities Study ]
Stability / M & Milestone 5
Short Circuit )

M 8 Milestone 3 Interconnection
Agreement
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DUKE 3
Proposed Future State: Cluster Study Processing (cont'd) & BNtrors

QQ

Request Window Cluster Formation Phase 1 Study Cluster Processing
FERC LGIP Group 1
. . Common Cluster No Transmission Impact &
No Shared Distribution Impacts

FERC SGIP Window, Timeline, and
) ’ Payment Policies
4 N
State Interconnection Shared No Trancs;rrn?:spioi Impact
Procedures J DS I Shared Distribution Impacts &
Impact? :
Cost Allocations
Conduct Locational
Grouping of Transmission . Group 3
and Distribution Requests Transmission YES  Transmission and Distribution
g Impact? Required Network Upgrades &

Shared Cost Allocations

‘ f Conduct Phase 1 Load Flow
[ Exempt Projects ] > Study
L T & D Combined Study
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Proposed Future State: Cluster Study Timeline

DUKES F.
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Study Enrollment
Window Closes

Year 1

Year 2

Year 3

11

12

10

11

12 1

Cluster Formation

30

Scoping Meeting

Phase 1 Study

120

Scoping Meeting

60

Phase 2 Study

150

Scoping Meeting

60

Phase 3 - Restudy

Expedited SIS

150

Scoping Meeting

(Group 1&2)

\

If needed

60

Facility Study

90

& v4

90

<
S

Payment / IA

30

30

‘ Milestone / Key Decision Point
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Cost Allocation Example

< ENERGY:

Cost of Upgrade: $700k

Upgrade
Required

A 5000 None

B 2000 Reconductor
entire line

Serial Study
Upgrade Cost

$0

$800k

Cost of Upgrade: $100k

Upgrade
Required

Reconductor
from Ato SS

Reconductor
from B to SS

Grouping Study
Upgrade Cost

$500k =
(5/7*)x$700k

$300k =
$100k+(2/7*)x$700k

* Project Size Ratio
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Cost Allocation Example — Phase 1 Study Report & ENERGY.

Distribution System

m Facility Contribution | Estimated Upgrade Cost | Milestone 2 Payment

Total Estimated Upgrades $750,000 $295,000
Transmission / Network Upgrades $150,000 $45,000
-Reconductor 115kV line, x miles 8% $50,000
-Transmission 230kV substation upgrade 5% $100,000
Distribution System Upgrades $500,000 $150,000
-Reconductor 24kV line 62.5% $500,000
Interconnection Facilities 100% $100,000 $100,000
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Focus of Stakeholder Meeting #3 &

FAQ Responses and Stakeholder Feedback
Cluster Process Exemption

Studies Conducted
= Transmission
= Distribution

Milestones Payments and Refunds
= State Interconnection Requests
= FERC Interconnection Requests
= Refund Policy By Upgrade Type

Cost Allocation
= Transmission

= Distribution

Serial to Cluster Transition Plan

DUKE; i

ENERGH.
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FREQUENTLY ASKED QUESTIONS
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Recap and Response O hERet
Stakeholder #2 presented Stakeholder Comments by Categories g
<

" Queue Reform Framework M Overall Queue Reform Process r;n

u Benchmarking M Study Assumptions, Models & Methodolo

@

- Time"ne and M”eStOneS M Cost Allocation & Refund

Clustering Process

= Cost Allocation Approach

B Timeline & Milestone

Several comments received were
processed into various categories

M Transition Plan

B Affected System
Common comments and questions
were addressed in Frequently Asked
Questions. Posted in the location
below:

Link: SM#2 Frequently Asked
Questions

B Milestone Payments

2C e%d - 3-202-8102 # 193900 - 0SdOS - Wd 9¥:¢ L€ Aienuer oz


https://navigant.sharepoint.com/:b:/s/DukeEnergyQR2019/Eb-RrPKZD3NGs-8gfX9za-ABlXWeBfGVqatJF1xVYKOXRg?e=szBQZn

&

DUKES &r

ENERSY;

BENCHMARKING
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ERCOT Interconnection Studies Overview

Generation Entity
Information Sheet,
Preliminary Resource
Asset Registration Form
(Pre-RARF) and fee are
w submitted

/

Negotiation Of
Interconnection
Agreement

+ 180 day limit
-

Screening Study

« SSRif required
* 90 Day Limit

* 45 day target
\.

Transmission Service
Provider & ERCOT FIS
Review & Approval

qnterconnecting Entity
provides resource data
sufficient for Planning
Models

& RARF updated

k. FIS completed

N

Resource Decision to
Proceed

+ 180 day limit

/

f

ERCOT Assess standards
* 60 day limit

o

L

FIS performed
* 4 to 6 studies

\.

Full Interconnection
Studies (FIS) Request

* Fee is required

N

FIS Scope Meeting

* RARF updated if
needed
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PJM Interconnection Studies Overview

{~ DUKES T
\? ENERGY;

New Service Request

* Two new service queue windows per
year

* Queue fee structure to incentivize early
submittals

* Transmission Provider Screens for
deficiency

* Queue position is provided after all

\_ information is received

v

-

/Scoping Meeting

* IP is kicked off with scoping meetings

* Developer provides primary and secondary
Point of Interconnection

/Feasibility Study

\.

acility Study

« System Impact Study results are retooled as
necessary to reflect changes. Some
examples are withdrawal from queue,
reduction in size, choosing different types of
equipment, and providing updated
equipment parameters, etc.

* Facility study completion target is 180 days.
But in some cases it can take up to 12 to 13

\__months. ™

s

\.* 120 day completion target

* Load flow analysis and short circuit study
include active queue projects

+ Affected Systems are notified if new
project distribution factor is grater than or
equal to 3% (10% for 500kv or higher)

+ 90 day completion target

.

ystem Impact Study

* Load flow, stability and short circuit
studies are performed for various
scenarios: Base case, Summer Peak
Load Deliverability, Light Load Reliability
analysis, Winter Peak analysis, Light
Load Common Mode Outage

« Affected Systems are notified

\
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CLUSTER STUDY PROCESS
FRAMEWORK
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DUKES F.

Proposed Future State: Cluster Study Timeline <’ ENERGY;
2
Year 1 Year 2 Year 3 g
=
1 4 6 7 8 9 10 1 12| 1 2 3 4 5 6 7 8 9 10 11 12| 1 2 3 ?
Study Enroliment ;
Window Closes .D
Cluster Formation | 3() ‘ M1 §
o
Scoping Meeting 60 %L’
5
Phase 1 Study 120 & M2 2
Scoping Meeting 60 X4
(@]
Phase 2 Study 150 ‘ M3 2
%
Scoping Meeting 60 ﬁ
'}
Phase 3 - Restudy Expedited SIS 150 ‘ M4 -
Scoping Meeting (Group 1&2) ! If needed 60
Facility Study 90 & v 90 L 2
Payment / IA 30 30

‘ Milestone / Key Decision Point
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Cluster Study Exemption Guidelines
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DUKES &r
ENEREY.

Connection Type Project Size

> 30 kW
<100 kW

Power Purchase / > 100 kW

Sell All < 250 kW
> 250 kW
> 30 kW
< 250 kW

> 250 kW
<1000 kW

Net Metering

> 1000 kW

Exempt From Cluster
Study Process

Yes

Yes

No

No

Yes

No

No

Exempt from
Transmission Study

Yes

Yes

Yes

No

Yes

Yes

No

Study Type

30 kW Inverter Process

Serial study

Distribution group study

Combined T & D study

Serial study

Distribution group study

Combined T & D study
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Studies Conducted

DUKE~ I
& DUKE

Pre- Cluster

enroliment Formation

Substation /
Pre-application Transformer /
info Feeder capacity

Pre-application
info

Distribution (D) SIS Screen/Study

Transmission (T) SIS Screen/Study

Transmission

Impact, Steady Protection Study,
State Voltage, Transformer
Anti-slanding ~~ ® Inrush

review

Short Circuit,
Steady State Stability, Reactive
Capability,
Restudy Steady
State

Analysis

Restudy (as

Phase 4
(Facility Study

Detailed
Engineering
Design

Detailed
Engineering
Design
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Milestones and Refunds @ ENERGY

LA

A A
pp M1

Fee R3
Application/Process Study Deposit: 30% Distribution/ 60% Distribution/ 100% Distribution/ 100%
Fee $5000 $20,000 + $1/kW Network Upgrades Network Upgrades Network Upgrades Interconnection
Non refundable (>20 MW) - M2 upgrade pmts - M3 upgrade pmts Costs
2 + $3/kW
$<0’000 2l Admin Fee Admin Fee Facility Study Commissioning
(<20 MW) : :
Deposit Fee/Deposit
100% unused study 100% unused study 100% unused study
100% unused deposit deposit deposit
study deposit o . o . o .
M1 to M5 Deposits 50% M2 required 25% M3 required 10% M4 required

upgrades upgrades upgrades

R1 to R4 Refunds
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Refund Policy O s

Network Upgrade * Refunded if the facilities are not required for the remaining entities
Deposits In the cluster
Substation upgrade . . .
Deposits Refunded if not required or constructed

Interconnection  System upgrades and interconnection facilities that are assigned
Upgrade Deposit solely to a withdrawing interconnection customer will be refunded

Schedule

« FERC refund amounts will likely be different than refunds for State IRs

 FERC projects which withdraw prior to interconnection agreement will be refunded for
required/constructed Facilities on the same schedule as the cluster participants which progress to
commercial operation

» All other upgrade payments will be refunded in accordance with the Milestone/Refund Schedule
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COST ALLOCATION
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Network Upgrade Cost Allocation - Example (7 ENERSY,

1VOINO

3 =
Existing SS é % —® A,B,C,D =>Transmission Projefts

1 2 E and F => Distribution Projecfs
=> Overloaded lines 7
3
N
A 00 9
<
B 200 @
6 2
Rating of the ling = 200 MVA %@ - ¢ weoo
< D 750 9
E 5 ®
Upgrade Cost = $50 Million S
F (I
New SS N
i
(3%34



Network Upgrade Cost Allocation - Example " ENERSY,

Upgrade Cost = $50 Million Rating of the line = 200 MVA

_nﬂ-ﬂﬂ-

Generator Rating (MW)

MW Impact 4 6 10 20 1 0.5 41.5 MW

% of Cost Allocation =

0 0 0 0 0 0 0
MW Impact/Total MW 9.64% 14.46% 24.10% 48.19% 2.41% 1.20% 100%

Allocation cost of upgrade in millions = %

Cost Allocation x Upgrade Cost 54.82 $7.23 $12.05 $24.10 $1.20 $0.60  $50 Million

All generation will pay the assigned upgrade cost based on the entities percent of the total impact

Exceptions to cost sharing: generation with less than 3% impact on the facility based on the generation rating and a less than 1% impact based on
the facility rating.
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Distribution Upgrade Cost Allocation

Transformer/Substation

Bank Upgrades Per MW basis

BT RETERUTI SRR Per MW basis, based on location (% use of upgrade)
reconductor) » Example provided during Stakeholder Presentation #2 on 4/25/19

Distribution System
SRS EER Per count of projects on feeder

Relaying Upgrades fqrAnti-
Islanding Protection Per count of projects on substation

Communication Medium for
AEEENERE s Per count of projects, based on location (% use of upgrade)

Interconnection Facilities ,
Per count of projects

)€ 9bed - 3tz0Z-810¢ #19%90Q - 084S - Wd 9v:¢ L€ Arentier 0zoz - d3114 ATTVOINOY L0313



&5

DUKES &r
ENEREY.

SERIAL TO CLUSTER TRANSITION
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Serial to Cluster Transition - Objectives : ENERSY,

Provide options for IRs currently close to completion in the serial interconnection process to
complete SIS and proceed to |A via serial process or join Transition Cluster

Provide an option for all IRs currently in the serial queue to join a Transition Cluster
Consider earlier queued IRs serial position during Transition process
= For example, do not include all IRs into one cluster study (SH#2 feedback)
Fully transition from serial queue before starting Cluster #1
Develop a Transition cluster study process that:
= (Can be executed efficiently and prevent delay of implementing new Cluster Study Process
= Provide cost sharing opportunities for IRs in areas of high VER penetration

= Provide definitive decision points and milestones
= Will be supported by FERC
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Serial to Cluster Transition - Eligibility

Project SIS status Next step / options Decision Timing
(effective date) (as of effective date)

SIS Completed 1. Proceed to I1A
2.  Withdraw
SIS in Progress 1. Complete SIS

1. Proceed to |A

2. Transition cluster

3. Withdraw
Transition cluster
Withdraw

Transition cluster
Withdraw

Projects On Hold

N &

Interim SIS 1. Transition Cluster
2. Withdraw

45 calendar days

45 calendar days initial decision
SIS completed within 90 calendar days
45 calendar days, final decision

45 calendar days

45 calendar days
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Transition Cluster Detalls %’? ENERGY

Transition Cluster Definition

* The proposed Transition process will be executed through up to four discrete temporal T&D
cluster studies.

« Each Transition cluster study will consist of a two-phase study process.

» Corresponding Distribution studies will be completed during the 15t phase, unless restudies are
warranted during Phase 2.

* Each transition cluster SIS is estimated to take 210 days from the start of the study until the
facility study agreements are signed.

Transition Cluster Participation Requirements

* Projects joining a Transition Cluster will forfeit their Queue Number.

* Projects that withdraw from the Transition Cluster will not be eligible to join another Transition
Cluster, but may elect to enroll in Cluster #1.
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Milestones and Refunds — Transition Plan

DUKE~ I
& DUKE

M1 to M5 Deposits

R1 to R4 Refunds

Study Report

Projects joining a
Transition Cluster
will forfeit their
Queue Number

*Refund of upgrade payment will be made if the upgrades are
not required for the remaining entities in the cluster if the
upgrades are required the M2 payment will be used to build
the Facilities and be refunded on the schedule that the other
generators go commercial.

Study Step 1

report includes
estimate for
upgrades, estimate
for transmission
connection cost
and construction
estimated timeline.

SO0

100 % of the
assigned upgrades
(not interconnection
cost) if project
decides to continue
to Study Step 2

100% of study
deposit refunded if
project decides to

withdraw

Study Step 2 report
includes updated
estimate for
upgrades, estimate
for transmission
connection cost and
construction
estimated timeline.

100 % of the
increase in cost
estimate (if any) (
not connection
cost) + the facility
study cost if project
decided to continue
to Facility Study

Unused study
deposit is refunded

if project decided to
withdraw*
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Overall Transition Plan Timeline — Critical Path

&

DUKES &r

ENERSY;

Effective Date ‘

Decision
Complete SISR
Decision
Scoping TC1
Study Part 1
Milestone 1
Study Part 2
Payment/FSA
Scoping TC2
Study Part 1
Milestone 1
Study Part 2
Payment/FSA
Scoping TC3
Study Part 1
Milestone 1
Study Part 2
Payment/FSA
Scoping TC4
Study Part 1
Milestone 1
Study Part 2
Payment/FSA

Year 1 Year 2 Year 3
——
I ‘ Serial Queue Closeout
I
]
[
[
[
Transition Cluster 1
[
[
Transition Cluster 2
I
[
Transition Cluster 3
I
- 4
[

Transition Cluster 4

2y 9bed - 3-z0Z-8102 # 194900 - 0SdOS - Wd 9%:¢ L€ Aienuer 0zoz - d3114 ATIVOINOY

N



2019 Queue Reform Stakeholder Process Timeline*

£~ DUKE~
° ENERGY:

* Stakeholder Meeting

@ Stakeholder Comment window

3/28 4/25 6/18 ~T15
TBD
March 2019 April 2019 May 2019 June 2019
Develop Draft Update Filing Ready
proposed Interconnection interconnection to Submit
Framework protocols protocols based
Stakeholder Stakeholder Stakeholder Stakeholder
. . . on Feedback
Kickoff Meeting #2 Meeting #3 Meeting #4
“Present “Receive “Refine
proposed Feedback interconnecti
framework” from on protocols”
Stakeholders”
Comment Comment Feedback Comment
window window eeabac window
registration
window

*This timeline may be adjusted based on filing requirements
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{~ DUKES

(3,

Agenda <’ ENERGY,
3
<

:
Meeting Safety & Logistics Duke Energy/Onsite Safety Rep 9:00-9:05 5
m

: : o —y m
Overview of Duke Energy’s Queue Reform Initiative, High-level Navigant 9:05 - 9:15 ;
Agenda S
SH2 Recap and SH3 details to be shared Duke Energy 9:15-9:45 %S,
FAQ Presentation and Benchmarking Navigant 9:45-10:15 5
w

Break 10:15-10:30 R

(o))

Duke QR SH # 3 Presentation- Cluster Process Exemption, 2
Milestones Payments and Refunds, Cost Allocation, Transition Duke Energy 10:30 - 11:30 o
Plan Q
3

Lunch 11:30 - 12:30 5

o

Breakout Session Expectations, Group Formation Navigant 12:30-2:15 %
+

Break 2:15-2:30 S
©

Reconvene, summaries, next steps 2:30-3:00 §
"

,'J

rog

()

P



BREAKOUT SESSION
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Breakout Session Guidance <’ ENERGY:

= Purpose: To capture feedback that will assist Duke’s ongoing efforts in building a future state
framework benefitting stakeholders

= Feedback on the following topics will be captured in today’s sessions:

= Cluster Process Exemption

= Studies Conducted

= Milestones Payments and Refunds
= Cost Allocation

= Serial to Cluster Transition Plan
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Stakeholder Feedback Form
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T ENERG

103143

Stakeholder

Comments

Proposals
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2019 Queue Reform Stakeholder Process Timeline*

£~ DUKE~
° ENERGY:

* Stakeholder Meeting

@ Stakeholder Comment window

3/28 4/25 6/18 ~T15
TBD
March 2019 April 2019 May 2019 June 2019
Develop Draft Update Filing Ready
proposed Interconnection interconnection to Submit
Framework protocols protocols based
Stakeholder Stakeholder Stakeholder Stakeholder
. . . on Feedback
Kickoff Meeting #2 Meeting #3 Meeting #4
“Present “Receive “Refine
proposed Feedback interconnecti
framework” from on protocols”
Stakeholders”
Comment Comment Feedback Comment
window window eeabac window
registration
window

*This timeline may be adjusted based on filing requirements
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FERC Definitions

= Current terms defined per the LGIP/LGIA

Interconnection Facilities shall mean the Transmission Provider's Interconnection Facilities and the
Interconnection Customer's Interconnection Facilities. Collectively, Interconnection Facilities include all facilities
and equipment between the Generating Facility and the Point of Interconnection, including any modification,
additions or upgrades that are necessary to physically and electrically interconnect the Generating Facility to the
Transmission Provider's Transmission System. Interconnection Facilities are sole use facilities and shall not
include Distribution Upgrades, Stand Alone Network Upgrades or Network Upgrades.

= Interconnection Customer's Interconnection Facilities shall mean all facilities and equipment, as
identified in Appendix A of the Standard Large Generator Interconnection Agreement, that are located
between the Generating Facility and the Point of Change of Ownership, including any modification, addition,
or upgrades to such facilities and equipment necessary to physically and electrically interconnect the
Generating Facility to the Transmission Provider's Transmission System. Interconnection Customer's
Interconnection Facilities are sole use facilities.

=  Transmission Provider's Interconnection Facilities shall mean all facilities and equipment owned,
controlled, or operated by the Transmission Provider from the Point of Change of Ownership to the Point of
Interconnection as identified in Appendix A to the Standard Large Generator Interconnection Agreement,
including any modifications, additions or upgrades to such facilities and equipment. Transmission Provider's
Interconnection Facilities are sole use facilities and shall not include Distribution Upgrades, Stand Alone
Network Upgrades or Network Upgrades.
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FERC Definitions, Continued

IAYAY

= Current terms defined per the LGIP/LGIA:

Network Upgrades shall mean the additions, modifications, and upgrades to the Transmission Provider's Transmission System
required at or beyond the point at which the Interconnection Facilities connect to the Transmission Provider's Transmission
System to accommodate the interconnection of the Large Generating Facility to the Transmission Provider's Transmission
System.

= Stand Alone Network Upgrades shall mean Network Upgrades that are not part of an Affected System that an
Interconnection Customer may construct without affecting day-to-day operations of the Transmission System during their
construction. Both the Transmission Provider and the Interconnection Customer must agree as to what constitutes Stand
Alone Network Upgrades and identify them in Appendix A to the Standard Large Generator Interconnection Agreement.
If the Transmission Provider and Interconnection Customer disagree about whether a particular Network Upgrade is a
Stand Alone Network Upgrade, the Transmission Provider must provide the Interconnection Customer a written technical
explanation outlining why the Transmission Provider does not consider the Network Upgrade to be a Stand Alone
Network Upgrade within 15 days of its determination.

Distribution Upgrades shall mean the additions, modifications, and upgrades to the Transmission Provider's Distribution
System at or beyond the Point of Interconnection to facilitate interconnection of the Generating Facility and render the
transmission service necessary to effect Interconnection Customer's wholesale sale of electricity in interstate commerce.

Distribution Upgrades do not include Interconnection Facilities.

7G obed - 3-20Z-81.0Z # 193200 - 2SdIS - Nd 9¥:2 L€ Aenuer 020z - 3114 ATIVOINOYLO3I 13
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Duke Energy Generator Interconnection

Queue Reform Stakeholder Meeting #4
September 27, 2019

///////

{~ DUKE
<’ ENERGY.
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Goals and Agenda for the Meeting

%[? DUKES h

Goals

 Update on activities and timeline

» Discuss reforms based on feedback
» Discuss transition mechanisms

« Deep dive on processes

* Feedback session

ENERG‘%
Agenda
1. Welcome, Safety & Logistics 9:00-9:10
2. Review Stakeholder Process, Ground Rules and Principles 9:10 - 9:30
3.  Stakeholder feedback and Upcoming Filing 9:30 - 10:00
BREAK 10:00 - 10:15
4.  Revised Queue Reform Plan 10:15 - 11:45
«  Transition Plan & Eligibility
*  Enrolliment, Timeline, and Milestones
«  Exemption
*  Process Transparency
e  Cost Allocations
LUNCH 11:45 - 12:45
5. Discussion and Feedback 12:45 - 2:15
BREAK 2:15-2:30
6. Wrap-up and Next Steps 2:30 - 3:00
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Ground Rules ENERGY;

« All Stakeholder Group meetings, webinars and information exchange are designed solely to
provide an open forum or means for the expression of various points of view in compliance with
antitrust laws.

« Under no circumstances shall Stakeholder Group activities be used as a means for competing
companies to reach any understanding, expressed or implied, which tends to restrict competition,
or in any way, to impair the ability of participating members to exercise independent business
judgment regarding matters affecting competition or regulatory positions.

* Proprietary information shall not be disclosed by any participant during any group meetings. In
addition, no information of a secret or proprietary nature shall be made available to Stakeholder
Group members.

« All proprietary information which may nonetheless be publicly disclosed by any participant during
any group meeting shall be deemed to have been disclosed on a non-confidential basis, without
any restrictions on use by anyone, except that no valid copyright or patent right shall be deemed
to have been waived by such disclosure.
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Guiding Principles ENERGY;

Effective processing of interconnection requests is fundamental to facilitating development
of additional renewable resources

Stakeholder input provides valuable insight to guide queue reform process development
Other regions undergoing queue reform provides valuable insights and lessons learned
Proposed changes must conform with applicable law and regulations

Proposed process changes must be developed and administered in a fair, objective, and
expeditious manner
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Charter ENERG

 The Interconnection Reform Stakeholder Process will examine existing queue processes and
suggest modifications for improving efficiency and effectiveness, including the development of a
proposal for a grouping study process.

 Duke Energy and stakeholders will consider industry best practices and any specific regional
requirements in developing proposed changes that position the Companies to facilitate
achievement of future renewable energy policy objectives.
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Stakeholder Meeting 1 Summary and Key Takeaways ENERGY

Stakeholder Meeting 1

March 28, 2019 in Raleigh, NC

e Provided stakeholders an overview of the current state of the )
queue and the drivers behind the queue process improvement

initiative;

Key Takeaways

Duke Energy launched the process for queue

reform.
e Presented and discussed potential options for queue process

improvement, such as, Locational Grouping, Temporal Grouping

Stakeholder engagement process was

and a combination of Temporal and Locational Grouping; discussed. Stakeholders were encouraged to
provide comments.
e Presented a high level analysis of other utilites and RTOs
implementation approach to cluster studies; e Queue Reform website was set up.
e Provided a timeline and plan for the stakeholder engagement o Duke shared preliminary timeline and
process. expectations with stakeholders and solicited
feedback.

J
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Stakeholder Meeting 2 Summary and Key Takeaways &7 ENERSY;

£~ DUKE~

Stakeholder Meeting 2

April 25, 2019 in Raleigh, NC

The following topics were presented:

e Overview and analysis of the current DEC and DEP
interconnection queue for FERC and State solar projects;

e Overview of the benefits of queue reform and overview of evolving
interconnection process;

e Detailed nationwide process benchmarking for several utilities and
RTOs. Benchmark included Public Service of New Mexico, Xcel
Energy, MISO, SPP and CAISO;

e Adetailed queue reform framework for Duke Energy, including the
process flow diagrams, timeline and milestone, and a high level
cost allocation methodology.

o

Key Takeaways

139 comments were gathered from the stakeholders.

* Top five feedback topics:

Study Assumptions and Methodology (21%)
Overall Queue Reform (19%)
Cost Allocation (17%)

Clustering Process (16%)

Timeline (10%)

Comments and questions were addressed in SM#2 :

Frequently Asked Questions

¢0¢ - a3114 AT1VOINOH
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Stakeholder Meeting 3 Summary and Key Takeaways &7 ENERSY;

Stakeholder Meeting 3

June 18, 2019 in Columbia, SC

£~ DUKE~

The following topics were presented:

e Recap of Stakeholder Meeting 2 and stakeholder comment
summary.

e Presentation of the Stakeholder Meeting 2 FAQ and answers to
some of the frequently asked questions;

e Additional benchmarking of interconnection process per
stakeholders’ request, including ERCOT and PJM;

e Presentation on cluster study exemption guideline, more details
on milestone and refund, cost allocation:

e Detailed presentation on serial to cluster transition plan.

Key Takeaways

128 comments were gathered from the
stakeholders.

* Top five feedback topics:
Transparency (14%)
Overall Queue Reform (12%)
Timeline (10%)

Transition Plan (10%)

Study Methodology (9%)

» Comments and questions were addressed in
SM#3 Frequently Asked Questions

-

/
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Interconnection Queue Reform Objectives £5,DUKE o

dt

* Increase efficiency of interconnection process and reduce size of interconnection queue

» Meet North Carolina (NC) commitment to pursue queue reform and propose workable
framework

 Explore a common interconnection planning study approach for FERC jurisdictional and State
jurisdictional projects

« Align the rules and workflows by which both transmission and distribution level projects are
assessed

 Develop an improved interconnection process by removing bottlenecks that cause queue
backlogs

 Continue to ensure reliable and safe transmission and distribution systems that comply with
NAESB, FERC, NERC, NESC, NEC, NC, SC, and FL standards
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Current State: A Case for Queue Reform %? EDIHE

}O

Growing Queue

Increasing
Interdependencies

Network Upgrades
Increasingly Triggered

Cost Sharing Mechanism

Growing Interest in Cluster

Studies

The increasing size of the interconnection queue is creating challenges for both Duke
Energy and developers that are not readily solvable under the existing processes

Solar penetration levels are increasingly resulting in interdependencies between
transmission and distribution requests as well as FERC and State projects.

Due to the level of successful interconnections achieved to date, interconnection
requests are becoming increasingly likely to trigger substantial network upgrades.

The existing serial process prevents developers from sharing costs when large
upgrades are required creating both market and system congestion

Support is growing amongst utilities and FERC to move to a “first ready/first served”
policy in managing the SGIP and LGIP queue process

79 9Bed - 3-202-8102 # 1934900 - SdOS - Wd 9¥:Z L€ Aenuer 020z - 3114 ATIVOINOYLDI 1S



Current State: Interconnection Queue Interdependency Example

e=am Substation 1 s SUbStation 2 FERC Project State P.I’Oj.ect*
01/2015 Transmission

05/2015
! : * Transmission assessment:
State Project B State Project B The determination of this project as an A\
09/2017 10/2015 on the Transmission System is

complicated by:

T

3

>

<

2

On Hold &
(1) The total loading impact of Substation O

12/2016 1,2, & 3 on the Transmission System. S
i

.

3

AND
On Hold (2) The inclusion of a FERC Project not
01/2019 subject to state interdependency
policy on the Transmission System. /




Proposed Future State: T&D Cluster Study Benefits £DKES

LZio

S
H103713

Process Improvement

T&D Alignment

Process all interconnection requests simultaneously included in one cluster on a
concurrent basis

Efficiently identify, coordinate, and process projects that do not adversely impact
the Duke T&D systems

Evaluate the impacts of Distribution connected projects on distribution facilities,
providing more streamlined coordination of distribution upgrades

Develop an improved process for assessing the impacts of Transmission and
Distribution connected projects on transmission facilities and provide more
efficient coordination of transmission upgrades

Equitably assign costs to projects (transmission and distribution) in the cluster
study based on the relative impact of a project on a given facility that requires an
upgrade
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Tentative Queue Reform Implementation Timeline o> DUKE

m
Z
0
D

LZio

October 2019*- File NCUC Queue Reform Proposal

April 2020* - File NCIP & SCGIP revisions for Transition Cluster
September 2020* - NCIP & SCGIP Approvals

Q4 2020* - Begin Transition Period
Q4 2020* - Begin drafting FERC OATT revisions
2021* - File FERC OATT, NCIP, & SCGIP revisions for full cluster study
2021* - FERC and State Approvals

*Tentative
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October 2019 NCUC Proposal Filing Summary

{

G

O
C
P
rm
L2 40

ENERGY

D

* Overview of Queue Issues

» Overview of Grouping Studies

» Duke Proposed Framework Description

 Stakeholder Process Summary

» Survey Results

 Conclusions
 Constructive work has occurred (Consensus Issue Areas)
« More work to do (Non-Consensus Issue Areas)
* Jurisdictional Alignment (NC/SC/FERC)

 Timeline
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LZio

Feedback Driven Proposals o DUKE =

D

Transition Plan
Cluster Study Enroliment Windows*

Cluster Study Phases and Milestones
» Reduced overall duration of study process
* Increased Cluster Study frequency
» Revised milestone payment amounts consistent with benchmarking (PSCo, SPP, MISO)
«  Shifted majority of Upgrade payments to post-IA
* Increased study deposit to mitigate restudy impacts

Exemption
Simplified, improved process for small PP / NEM customers

Cost Allocation

Process Transparency*
» Base Case Models
*  Pre-study information
» Locational Guidance
» Study Report Details
» Business Practice Manuals *New proposal items
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Serial to Cluster Transition Plan
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Serial-to-Cluster Transition Period
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Serial to Cluster Transition Eligibility ©’ENERSY
S

o

Project status Next step / options E
(effective date) T
SIS Completed Remain serial Z
Settlement Projects Remain serial 5
Interim SIS Remain serial Qg
CPRE Projects Remain in CPRE grouping subordinate to 5
earlier clusters and projects remaining %

serial S

FERC Projects Remain serial, pending OATT revision §
Projects On Hold Transition cluster %
Projects In-Study Transition cluster g
&



Serial to Cluster Transition - FAQ

DUKE~ I
& DUKE

Q: When does the transition period start?
A: The transition period will start 45 days after the last required state IP revision approval. Studies queued before that
date will be considered transition projects. Studies queued after that date will be part of the first definitive cluster.

Q: When does the transition period end?
A: The transitional period ends when all the transition projects have received an |A or have withdrawn.

Q: How many transition clusters will there be?
A: This will depend on the progress of currently queued projects, as well as the number and jurisdiction of requests
received between now and the beginning of the transition period.

Q: Will transition projects be subject to proposed deposits and timelines?
A: No, transition project deposits and timelines will be consistent with existing the study process.

Q: What happens to FERC projects in the transition period?
A: FERC projects will be considered serially, unless joint OATT revisions are approved during the transition period that
allow for FERC transition projects to be clustered.
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Serial to Cluster Transition - FAQ

DUKE~ I
& DUKE

Q: Can FERC projects elect to switch to the cluster process?

A: FERC projects that seek to enter the state queue should do so before the beginning of the transition period. FERC
projects wishing to move into the state queue after the beginning of the transition period will be part of the first definitive
cluster study.

Q: What happens to the upgrades costs of projects that are left serial if they withdraw after transition clusters
are completed and IA signed?

A: Clustered projects requiring upgrades assigned to prior-queued projects will not execute IAs until payment has been
made by the prior queued project. The withdrawal of a prior-queued serial project with upgrades assigned would trigger
re-study in the same way another project in the same cluster might.

Q: How soon can projects interdependent to remaining serial projects be constructed and connected?
A: Clustered projects requiring upgrades assigned to prior-queued projects will not execute |A’s until full payment has
been made by the prior queued project.

Q: Have you considered ways to allow interdependent projects to connect before the network upgrades
associated with serial projects are completed?

A: No, while this is a critical question for stakeholders, any solution is likely outside the scope of the current queue
reform effort.
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Serial to Cluster Transition - FAQ %’?EDIHEE%%

Q: Will transition clusters have priority over CPRE clusters?
A: No, a CPRE queue date will bisect transition clusters.

Q: Can settlement projects elect to join the transition cluster?
A: At this time, our intention is for Settlement projects to remain serial and unaffected by the proposed cluster study
process.

Q: Will distribution upgrades and transmission upgrades be clustered separately during the transition period?
No, while there will certainly be projects on the same feeder that are being processed in different clusters, it is less
complex and arguably more equitable to avoid this complication.
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Enrollment, Timeline, and Milestones
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Cluster Study Enrollment {"ED'HEE%%

Projects not eligible for Cluster Study Exemption or Fast Track process will be required to enroll
during a designated Cluster Study open enroliment window.

The enrollment window for each cluster study will be open for no less than 180 calendar days.
There will be at least one cluster study enrollment per calendar year in each jurisdiction.
Enroliment in the final 30 calendar days (CD) of the window will result in higher fees (TBD).
Upon closing of enroliment, 30 CD will be provided for IR document verification and correction.
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Proposed Cluster Impact Group Determination O BN

FERC LGIP

oo Request Window Cluster Formation Phase 1 Study Cluster Processing

\( Common Cluster

FERC SGIP

r ]
State Interconnection
Procedures

Window, Timeline, and
Payment Policies

A 4

[ Exempt Projects ]

A 4

Conduct Locational
Grouping of Transmission
and Distribution Requests

Group 1
No Transmission Impact &
No Shared Distribution Impacts

\ 4

Atenuer 0z0z - @314 ATTVOINOYL10313

Group 2
No Transmission Impact
Shared Distribution Impacts &
Cost Allocations

Shared

Distribution
Impact?

Group 3*
Transmission YES ' Transmission and Distribution
Impact? Required Network Upgrades &

Shared Cost Allocations
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c

( Conduct Phase 1 Load Flow

] *All transmission projects will be in Group 3.3

> Study
L T & D Combined Study
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Studies Conducted
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ENERSY;

Pre- Cluster

enrollment Formation

Substation /
Pre-application Transformer /
info Feeder capacity

Pre-application
info

Distribution (D) SIS Screen/Study

Transmission (T) SIS Screen/Study

Transmission
Impact, Steady
State Voltage,
Anti-Islanding
review

Steady State
Analysis

Protection Study,
Transformer
» Inrush

Short Circuit,
Stability, Reactive
Capability,
Restudy Steady
State

Detailed
Engineering
Design

Detailed
Engineering
Design
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Cluster Study Process Timeline- Cluster 1 (revised)
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IR Reviews (e.g. Exempt/FT)

Expedited (Group 1 & 2)

Full Study (Group 3)

Open Enrollment

SIS Agreement
Milestone 1/ SISA
Phase 1 T&D Study
Decision Period / FSA
Facility Study (G1/G2)
Final Payment (G1/G2)
|A Executed (G1/G2)
Transmission Impact
Decision Period
Milestone 2

Phase 2 T&D Study
Decision Period
Milestone 3 / FSA
Facility Study

M4 / |A Payment

|A Executed (G3)
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Cluster Study Process Timeline (revised)

IR Reviews (e.g. Exempt/FT)

Expedited (Group 1 & 2)

Full Study (Group 3)

Open Enrollment

SIS Agreement
Milestone 1 / SISA
Phase 1 T&D Study
Decision Period / FSA
Facility Study (G1/G2)
Final Payment (G1/G2)
IA Executed (G1/G2)
Transmission Impact
Decision Period
Milestone 2

Phase 2 T&D Study
Decision Period
Milestone 3 / FSA
Facility Study

M4 / |A Payment

IA Executed (G3)

Year 1
G
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[ 120 |

<

Year 2
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Year 3
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Milestones and Refunds (revised)

&5

o m

DUKEw [
ENERSY;

Benchmarking: 100% unused
« PSCo study deposit
« MISO

« SPP

90% unused Study
Deposit

90% M2 required
upgrades

No Deposits
refunded

Only payments for
upgrades no longer
required refunded
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Cluster Study Milestone Payment and Refund Benchmarking

~ DUKE= I

° ENERGZ

3

Z

I0U/ISO Mo M2 M mms
>

Duke Study Deposit: 10% NU + 20% NU + 100% Interconnection N/A, 1A at M4 >
SH4 Proposal $20k+$1/kW 1x Study Deposit 4x Study Deposit Facilities AL
m

“Hvbrid b None 100% Study Deposit* 50% NU pmts (M2) + NU payments not N/A, IA at M4 ©
ybnd approac 50% Study Deposit required will be refunded N
N

Duke Study Deposit 30% NU 60% NU 100% NU 100% Interconnection o
SH3 Proposal $20k+$1/kW Facilities §
“Unarade-based” None 100% Study Deposit* 50% NU payments + 25% NU payments + 10% NU payments + 3
pgrade-base 100% Study Deposit* 100% Study Deposit* 100% Study Deposit* 5
SPP $2000/MW $2000/MW <> 10% CF**  20% NU FS/IA N/A, IA at M4 5
5

“Upgrade-based” None Full refund of M1 No refund unless costs ~ No refund unless costs ~ NJ/A, |A at M4 s
change >25% / $10k/MW  change >35% / $15k/IMW &

o

MISO $5k + Study Deposit $4000/MW 10% NU 20% NU FS/IA @
“Upgrade-based” None 100% Study Deposit* 100% NU pmts (M2) 100% NU pmts (M3) No refund 9?
Q

PSCo (proposed) Study Deposit: 2x additional Study 4x additional Study 6x additional Study 10x total Study Deposit i
(similar to PNM) $75k/$150k/$250k Deposit Deposit Deposit N
. ” . . . >

“Deposit/Penalty-based None 100% Study Deposit No refund of deposits No refund of deposits No refund of deposits §
m
Milestone payment to proceed NU = Network Upgrades T
o . *Only unused portion of study deposit amount shown is refunded &3
Refund if withdrawn at/before milestone *CF=Cost Factor used by SPP; derivative value of NU o



Cluster Study Exemption Guidelines (revised) & EDIHEIE%%

 Projects exempt from Cluster Study process will be reviewed and processed on serial basis.
IR reviews will be ongoing parallel to the Cluster Study process screening for:

» Exempt projects

 Fast Track projects

Exemption Criteria:
« <30 kW (e.g. NCIP Section 2)
 NEM: all projects
« Power Purchase: <250 kW

Projects not exempt but < 2000 kW are eligible for Fast Track Process
* FT/SR eligible projects will be reviewed for Transmission impact.
« Upon determination of Transmission impact, Cluster enrollment is required to proceed.

No disadvantage to projects which currently benefit from FT / SR process (e.g. NCIP Section 3)

y8 obed - 3-z0Z-810¢ # 194900 - 9SdOS - Wd 9%:¢ L€ Aenuer 0z0z - a3114 ATIVOINO
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. DUKES I
Cluster Process Guide -’ ENERS®

Rt X Y EXEMPT I':—) Interconnection
Request Agreement
‘\\R ) s i
N
: Serial Process
v A
<2 MW > Transmission impact
Review

A

Y F
Decision Point Cluster
M1 Enroliment

Phase 1 Study N
Power flow > Group 1

Expedited
Grouping Studies

Decision Point
M4

Distribution
Facility Study

Decision Point
M3

Distribution study

h

Decision Point Interconnection
M3 Agreement

Full Cluster Studies

Transmission &
Distribution
Facility Study

Phase 2 Study
Stability
Power flow restudy

Decision Point
M4

Decision Point
M3

Decision Point
M2

58 9bed - 3-z0Z-8102 # 193904 - 9SdOS - Wd 9%:¢ L€ Arenuer 0zoz - d3114 ATIVOINOY

w



m
—
m
34

o
=

d~ DUKE

ENERS

\ &

RO

NICALLY FILED - 2020 January 31 2:46 PM - SCPSC - Docket # 2018-202-E - _uw@m 8¢

Transparency



Data Transparency in Cluster Study SISR

&

DUKES &r
ENEREY.

« Description of base feeder models / topology

 Substation and feeder planning limits

« Screenshots of feeder/bank maps with relevant LVR locations highlighted
* Voltage limits and planning criteria

* Criteria for Anti-Islanding

 General assumptions for power flow analysis

« Lists of model assumptions for System Impact Study:
 Source equivalent model (voltage, impedance, demand)
 The distribution circuit’s existing line voltage regulator(s)
 Voltage regulator and Load Tap Changer setting inputs and basis
 Existing Generating Facilities interconnected to the distribution circuit

/8 9bed - 3-z0Z-810¢ # 194904 - 9SdOS - Wd 9¥:¢ L€ Aienuer 0zoz - d3114 ATIVOINOY



Existing SISR Format

o
=

(
m
Z &
a§

=

New SISR Format

Table of Contents

Table of Contents

PrE AT ..ttt ettt 3
InterconnNECtion DAA ........cooii it ettt 4
Crrennt INFOIMIAION ..ottt ettt bttt 5
Figure 1 - Point Of TNTICOMMECTION ......ovoviverrererieiseeesieieese s e eeesesasse e sassaesssesesasn s s aneasesersssasnens 6
Distributed Energy Resource Planning & Interconnection Guidelimnes ...........ccooovvvicccivveciccninnn, 7
Transformer Tnrush STUAY ..o 8
Circuit Breaker Short Circuit Capability LAMITS .....ovveviveeiece e 9
Table 1 — High Fault Area VIOIations .......cc.coviioeieiese e 9
Thermal Overload Or Voltage Limit VIOIAtIONS .. ....oooivivieiee i 10
Table 2 - Voltage Limit Results — Peak Circuit Loading with Existing Infrastructure ................ 10
Table 3 - Voltage Limit Results — Valley Circuit Loading with Existing Infrastructure ............. 10
Table 4 - Voltage Limit Results — Peak Circuit Loading Incorporating Remediation ................. 11
Table 5 - Voltage Limit Results — Valley Circuit Loading Incorporating Remediation .............. 11
Grounding Requirements And Electric System Protection ..o 12
RESTILES .. ettt ettt bttt 13
Table 6 - One-Time System Upgrades eStmMAate .........cccvvovieeeieiriie e 14

APPEIIALE ..ottt e ettt ns 15

EX LTIV SUIMIITIBIY i ceerrrseresesesssessmssnsnrsaeesaeaeessssssnasasnesaaesaa s smnnanseesaesasansssnnasaeseseansssnannsnsnsnnnesnsessnnnrnns
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2.1 I = o 1SS

2.2 Interconnection Substation aNd CITCUILS .......eecieee e s e aae e

2. Description of Base STUdY IMOGE] ...t e s sevsesssae e s ssaessaesasasnasesnasssaerasssnassssesranas
2.1 Pre-Project Feeder Level Base MOl ... iieerreerssssessssessssses snsssssssssssssassssessssssaesssassssssnasses

2.2 Pre-Project Bank Level Base IMOEl .......o et s et s s s s e e nemae e

T POWET FlOW ANBIYSIS 1eeieeeeeeiteieeeteeiieaeeesse st eeeesssaessssaeassaesasanss sesaessass s ssaessaesasanseesnssssanrasssnaesssesranas

B 0 O & o = 1 =T S

oR\WDo WO co 00 o Jh o LN
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[y
o

3.21 Peak Demand Analysis. ... e ssae e cressrac e e e e s e era e s eaesae s e senae e aenae e enaesaneeneeenne s

[y
o

3.2.2 WValley Demand ANEIYSIS. ..o e e eerersrecre e raeerae s s aeraessna e saesasenaeensaeranennessananas

=
[

3.2.3 Reverse Power FIOW at SUBSTATION .ooviei et seae s esa e ssa e s eaess e s e e sessnaenns

[y
=

3.3 Post-Project with Proposed MITIZAtION ...t s e saesee e en s s snaesae e e e enne s

=
[
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3.3.3 Reverse Power FIOW at SUBDSTATION oouuieieiiiee et e e ae s e eesaes s s e s s e aae s semsans

[y
=
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Appendix A. Transmission System Impact Investigation and Cost Estimation ..o cecceveevecennes

[
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Other Guidance and Information Provision

 Posted to site for Interconnection Customers:
 Business Practice Manuals and Standards
* LVR location guidance
 Substation available capacity

* Provided during Pre-enroliment / Enroliment:
 Pre-application info (e.g. per NCIP Section 1.3.2)

e General circuit info
Circuit limitations / voltage regulators
e Known Transmission constraints
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JAYA S

Process Transparency. Transmission Models

Before Queue Reform
 Transmission Planning base cases
 Hypothetical projects not included
e Summer
e Near-term
* Long-term
e Winter
e Near-term
* Long-term

After Queue Reform

 Transmission Planning base cases

* After completion of study, Phase 1
and 2 cases available upon request

* Includes cluster projects

Transmission
Planning

)6 96ed - 3-Z0Z-8102 # 194904 - 0SS - Wd 9¥:¢ L€ Arenuer 0zoz - d3114 ATIVOINOY L0313
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Process Transparency — Transmission SIS cluster reports

Proposed structure (MISO example)

IAYAY

Contents
1. EXECUTIVE SUMMEIY coocevecoeoeseoceeesrecsreesseemssersscsriesnses 3 8. Deliverability Analysis ... s man 13 -
11, Project LSt oo 5 8.1 FI nal
12, Total Metwork Upgrades ..ol 6 8z
2. FERC Order 827 Compliance Review............c.....8 23, MISO DPP 2017 AUQUSt SOUth Area
1. Model Development and Study Assumptions.........8 8.3.1.
3.1. EIaE.ECaE.j::udals ............ r ............. m ........... B 932 StUdy Phase lII Report
3.2.  Monitored Elments ... 8 8.33.
33, CONtNGBNCIEE. oo e o 9.34. May g!h, 2019
34, Study Methodology ..o o 9.35.
35. Performance Criteris ... ..o a 6.386.
4. Thermal Analysis ........ A0 8.37:
41, J0M...... .10 6.38. L
5. Voltage Analysis 10 9.38. JRIT.

6 Stability ANGIYSIS .coooooooooeoeeeeeeeenieseeneses s T

§.3.10, JADS....

6.1.  Model Development ... 10 6.3.11. J869...... 932 2003

BF Sy Malodologh oo 10 5:3.12. 9919..... This generator is determined to be deliverable for 94.67 MW. Required upgrades to attain higher deliverable
6.3 Study Criteria. ..o 11 6.3.13. J634..... et R A S S 51 levels were identified in the NRIS analysis. Table 5 shows ttie NRIS results and cost estimates determined
64, Study RESUBS oo 11 9.3.14. JRi-.... in the NRIS analysis.

7.  Short Circuit Analysis........connniinnnn 12
8. Affected System Impact Study ...oovoviicnincen . 12
B.1.

18- Sharnd Netwak Upgrades Analysis
II‘ égﬂ #"ﬁ'ﬁﬂ‘ﬂisﬂ;::-.g:
111 Eest Assumptions for Network Upgrades...........

Table 5: NRIS Results for J663

JE63 Deliverable (NRIS) Amuitint in 2022 Case:

82 113, Gast Mllocation Methodology............o. (Conditional on ERIS and ease assumptions) PHET I 4T

83. Appendix A — MISE ERIS ARBNYSIE (BEH :vvoorrmvmmimmnne s 19 Next Upgrade for Higher NRIS Level | Level of Constraint | _Prolects | Projects NRIS Total
8.4. Appendix B — MISE Stability Amalysis (EBH).. .18 (cumulative) Semiipe | Distribution in ERIS Associated | Associated Cost Cost of
BS. Appendix C — Evitsjly Local Planning Critaiia Stability Analysis (CEN...... 19 e A “"’1’;;':"";‘]"’ mad for ““'[";“'b" Faclol | pnalysis? c"'“.' ER'I I:t :"“" ""'sl o ;';::; "“[s’;*
:?: Batesville — Batesville TVA 161 kv #1 9467 11.45% No :':;ié b | e | 4s00m0
B8, , Batesville:- Batesville TVA 161 kv #2 100 11.48% No :':;g :‘;36‘; 7% | 480,000
B8O, Appendix &~ TVA Affected Systems Sfudy Rapmwit (CEIl) . 19

B0 JOOT oo 13 Appendix H— MISO Reliveability ANalysis (CEN........c..orrmssimssenrwss 10

£11. JRed... - 13

BIE 4988w i %

B3 919 1

814 13

815 13
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Cost Allocation
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Cost Allocation- Transmission Upgrades

&

DUKES &r

ENERSY;

|dentify constrained facility (thermal) and worst condition

«  Determine impact of projects on constrained facilities based on worst condition
 Calculate Distribution Factor [MW Impact / Generator MW Rating]
 Calculate Loading Impact [MW Impact / Applicable Facility Rating]
 Calculate MW Impact [Distribution Factor x Generator Rating (MW)]

«  Projects with Distribution Factor < 3% and Loading Impact < 1% on constrained
facilities are exempt from cost allocation

«  Cost for the required thermal upgrades will be allocated based on the MW Impact /
Total MW Impact for projects subject to cost allocation.

26 90kd - 3-20Z-8102 # 194900 - 9SdOS - Wd 9¥:¢ L€ Aienuer 0zoz - A3114 ATIVOINOY
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Network Upgrade Cost Allocation - Example T ENERSY;

Upgrade Cost = $50 MM Rating of the line = 200 MVA

_nﬂ-ﬂﬂﬂﬂﬂ

Generator Rating (MW)

Distribution Factor (%) 4 % 2 25 267 1 20 50

Exemption Criteria: < 3%

Loading Impact (%) 2 3 0.5 5 10 0.1 05 0.25 -
Exemption Criteria: < 1%

MW Impact 4 6 1 10 20 0.2 1 0.5 42.7 MW
b AL AR UG L 6  Exempt 10 20  Exempt 1 05  40.7 MW
Cost Allocation (%) = 0 0 ) 0 0 _ 0 0 0
MW Impact / Total MW Impact 9.64%  14.46% 2410% 48.19% 2.41% 1.20% 100%
Cost Allocation ($ MM) = Cost 64.82 MM $7.23 MM ] $12.05  $24.10 _ $1.20 MM $0.60 MM $50 MM

Allocation (%) x Upgrade Cost MM MM

76 90kd - 3-20Z-8102 # 194904 - 9SdOS - Wd 9%:¢ L€ Aienuer 0z0z - d3114 ATIVOINOY
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BREAKOUT SESSION
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Pre-Stakeholder Meeting Survey Results

= Pre-meeting survey was shared with stakeholders on Sept 20t

= Results based on 35 responses

1 2 3 4 5 6 7 8 9 10 11
Cluster Timeline/Predictability 11.43% 20.00% 25.71% 11.43% 5.71% 0.00% 0.00% 571% 2.86% 14.29% 2.86%
Equitable Cost Allocation 5.71% 40.00% 8.57% 14.29% 11.43% 11.43% 8.57% 0.00% 0.00% 0.00% 0.00%
Resolving Interdependencies 31.43% 857% 571% 2.86% 11.43% 14.29% 11.43% 11.43% 0.00% 2.86% 0.00%
Transparency 20.00% 857% 571% 8.57% 857% 1429% 2286% 571% 0.00% 0.00% 571%
Distribution Violation Solutions 2.86% 17.14% 5.71% 2.86% 0.00% 2.86% 22.86% 5.71% 2.86% 28.57% 8.57%
Affected Systems Coordination and Communication 2.86% 2.86% 17.14% 5.71% 5.71% 2.86% 11.43% 31.43% 857% 857% 2.86%
Preservation of Nameplate Settlement Terms 5.71% 2.86% 11.43% 0.00% 0.00% 8.57% 0.00% 5.71% 20.00% 14.29% 31.43%
Transition/ Cluster Eligibility 11.43% 0.00% 8.57% 571% 571% 22.86% 5.71% 17.14% 857% 2.86% 11.43%
Near-future Development Opportunities 5.71% 0.00% 5.71% 14.29% 25.71% 8.57% 571% 2.86% 571% 8.57% 17.14%
Cluster Milestone Payments and Refunds 2.86% 0.00% 2.86% 22.86% 17.14% 571% 8.57% 14.29% 11.43% 571% 8.57%
Provisional Service 0.00% 0.00% 2.86% 11.43% 857% 8.57% 2.86% 0.00% 40.00% 14.29% 11.43%

Sum of 1-3

57.14%

54.28%

45.71%

34.28%

25.711%

22.86%

20.00%

20.00%

11.42%

5.72%

2.86%

Sum of 1-4

68.57%

68.57%

48.57%

42.85%

28.57%

28.57%

20.00%

25.71%

25.71%

28.58%

14.29%
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_ _ £~ DUKEZF
Breakout Session Guidance & ENERGY;

 Purpose: To capture feedback that will assist Duke’s ongoing efforts in building a future state
framework benefitting stakeholders

 Feedback on the following topics will be captured in today’s session:

Cluster Timeline/Predictability
Equitable Cost Allocation
Resolving Interdependencies
Transparency

°
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Stakeholder Feedback on Today’s Presentation &

= Purpose: To capture feedback that will assist Duke’s ongoing efforts in building a future state
framework benefitting stakeholders

= Feedback on the following topics will be captured via Stakeholder Feedback Forms sent to
queuereform@duke-energy.com on or before October 4, 2019:

Transition Plan

Revised Cluster Proposal
Distribution Transparency
Transmission Transparency
Transmission Cost Allocation

36 90kd - 3-Z0Z-8102 # 194900 - 0SdOS - Wd 9¥:¢ L€ Arenuer 0zoz - d3114 ATIVOINOYE
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Stakeholder Feedback Form*

~ DUKE 2

OENE

" ENERGX.

Stakeholder Comments Proposals

*Feedback concerning SM#4 Presentation can be emailed to queuereform@duke-energy.com on or before October 4, 2019.
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DUKES I

Cluster Study Milestone Payments- Example <’ ENERSY,

2

R

>

M1 M2 (after Phase 1 Study) after M2 M3 (after Phase 2 Study) after M3 | M4 (atlA) | Upon COD T~

Size n

Project  (MW) Deposit ~ NU Payment  Deposit  total security |  At-risk* | NU Payment  Deposit  total security | At-risk* IC Facility |Security refun@

S

S

D1 ) $ 25,000 $ 154,321 § 50,000 $ 204,321 102,160| $ 308,642 $ 125,000 $ 433,642) §  433,642| $ 150,000 $ 125,00

<

A

D2 2 $ 22,000 $ 61,728 $ 44,000 $ 105,728 52,864 $ 123,457 § 110,000 $ 233,457 $ 233,457| $ 150,000( $ 110,002

=

=

T1 30 $ 50,000 $ 925,926 $§ 100,000 $ 1,025,926 512,963| § 1,851,852 § 250,000 $ 2,101,852 $ 2,101,852 $ 3,000,000( $ 250,0(@@

o

O

)

T2 20 $ 70,000 $ 1,543,210 $ 140,000 § 1,683,210 841,605 $§ 3,086,420 $ 350,000 $ 3,436,420| § 3,436,420| $ 4,000,000| $ 350,08
T3 75 $ 95,000 $ 2314815 § 190,000 $ 2,504,815 1,252,407| $ 4,629,630 $ 475,000 $ 5,104,630/ $ 5,104,630| § 4,000,000| $ 475,0

NU $ 50,000,000

)1 9bed - 3-202-810Z # 19



Current State- External Reporting

\ &

E|

DUKE= I

ENERGY,

=

DEP Distribution External Queue Report 8/16/2019

Project Queue Number

Queue Number Issue Date

IR Interdependency Status

Operational Status

Engineering Administrative Designation

Capacity kW (AC)|

Energy Source Type

Feeder Number

Substation Name

2019-07-18 12:37:00

2019-06-26 11:42:00

2019-06-26 11:48:00

2019-06-07 08:41:00

2019-06-05 09:05:00

2019-06-03 11:54:00

2019-04-23 08:04:00

7/18/2019

6/26/2019

6/26/2019

6/7/2019

6/5/2019

6/3/2019

4/23/2019

Project A Feeder

Project A Feeder

Project B Feeder

Project Not Active

Project A Feeder

Project Not Active

Project A Feeder

Fast Track Study - Study Complete

Construction - Pending Customer Obligation

Supplemental Study - Study Complete

Withdrawn

Supplemental Study - Pending Customer Response

Withdrawn

Construction - Under Construction / In Progress

240.0

100.8

23.4

34.2

30.2

828.0

50.0

Solar

Solar

Solar

Solar

Solar

Solar

Solar

T1025B02

T4990B36

T0371B03

T0371B03

T0810B07

T0781B01

T4530B06

BYNUM 230KV

METHOD 230KV

BEAVERDAM 115KV

BEAVERDAM 115KV

SWANNANOA 115KV

SKYLAND 115KV

APEX 230KV

)1 9Bkd - 3-20Z-8102 # 193904 - 9SdOS - Wd 9%:¢ L€ Aienuer 0zoz - d37I4 ATIVOINOY
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Proposed Future State- External Reporting

DEP Distribution External Queue Report- Cluster

After cluster enroliment
window closes, this column
will be updated to include
each project’s assigned
cluster and project number.

After cluster enrollment window
closes, this column will be updated
to include official assignment date
for all projects entering into an
assigned cluster.

v

v

Queue Assignment

Queue Assignment Date

CLUSTER 1- PROJECT #3

CLUSTER 1 ASSIGNMENT DATE

IR Interdependency
Status

Operational Status

Cluster Study Phase #1

Engineering
Administrative
Designation

Capacity
kW (AC)

1950

Energy
Source

Type

Solar

Feeder
Number

ovig L€ Aenuer 020z - 3114 ATIVOINOY

Substa@n
Name
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Interconnection Queue Reform Objectives

Increase efficiency of interconnection process and reduce size of interconnection queue
Meet North Carolina commitment to pursue queue reform and propose workable framework

Explore a common interconnection planning study approach for FERC jurisdictional and State
jurisdictional projects

Align rules and workflows by which both transmission and distribution projects are assessed
Develop improved interconnection process by removing bottlenecks that cause queue backlogs

Continue to ensure reliable and safe transmission and distribution systems that comply with
NAESB, FERC, NERC, NESC, NEC, NC, SC, and FL standards

Business Confidential [ for Discussion Purposes Only




Interconnection Queue Reform Timeline

12/TBD

A

01/TBD

A

W

W

Proposal
submission

Webinar #1 Webinar #2
Cost
Allocation

Webinar #3 Webinar #4

*This timeline may be adjusted based on filing requirements

Business Confidential | for Discussion Purposes Only
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Current Challenges

= Due to the level of successful interconnections achieved to date, interconnection requests are
becoming increasingly likely to trigger substantial network upgrades.

= The existing serial process prevents developers from sharing costs when large upgrades are
required creating both market and system bottlenecks.
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Proposed Future State: T&D Cluster Study Benefits

Process Improvement

T&D Alignment

Allocation

Process all interconnection requests simultaneously in one cluster on a
concurrent basis

Efficiently identify, coordinate, and process projects that do not adversely impact
the Duke T&D systems

Evaluate the impacts of distribution connected projects on distribution facilities,
providing more streamlined coordination of distribution upgrades

Develop an improved process for assessing the impacts of transmission and
distribution connected projects on transmission facilities and provide more
efficient coordination of transmission upgrades

Equitably assign costs to projects (transmission and distribution) in the cluster
study based on the relative impact of a project on a given facility that requires an
upgrade

Business Confidential I for Discussion Purposes Only




Cluster Impact Group Determination

a Request Window Cluster Formation Phase 1 Study Cluster Processing
°

FERC LGIP

FERC SGIP

{ N
State Interconnection

Procedures

[ Exempt Projects ]

Common Cluster
Window, Timeline, and
Payment Policies

Conduct Locational
Grouping of Transmission
and Distribution Requests

Shared
Distribution
Impact?

Transmission
Impact?

Group 1
No Transmission Impact &
No Shared Distribution Impacts

Group 2
No Transmission Impact
Shared Distribution Impacts &
Cost Allocations

Group 3

YES | Transmission and Distribution

Required Network Upgrades &
Shared Cost Allocations

Conduct Phase 1 Load Flow
Study
T & D Combined Study

]
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Goals of this Webinar: Goals for Future Webinars:
= Process flow = Transition Plan

Cost allocation methodology = Milestone payment and refund rates/
1 Distribution level structure

1 Transmission level Transparency as it relates to the

Application of methodology aforementioned topics
I Hypothetical feeder example
Sample report

Transparency into the cost allocation
process

Answer SH4 Cost Allocation Questions

Business Confidential [ for Discussion Purposes Only




Stakeholder Comments

What about moving state projects to FERC projects? How are these treated from cost stand
point?

Clarify the cost allocation methodology for transformer upgrades connecting Tx and Dx
networks - how will they be different than line upgrades?

|f the network upgrade costs identified in the cluster are above a certain amount, will Duke
consider making them capital investments?

Business Confidential [ for Discussion Purposes Only




Agenda of Topics

Transmission Cost Allocation
I Methodology
1 Application of methodology
1 Sample report
I Exemptions

Distribution Cost allocation
1 Methodology
I Application of methodology
1 Sample report

Recap

Questions

Business Confidential | for Discussion Purposes Only
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Transmission Cost Allocation
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Cost Allocation for Transmission Upgrades

Identify constrained facility (thermal) and worst condition

Determine impact of projects on constrained facilities based on worst condition

1 Calculate Distribution Factor [MW Impact / Generator MW Rating]

1 Calculate Loading Impact [MW Impact / Applicable Facility Rating]

1 Calculate MW Impact [Distribution Factor x Generator Rating (MW)]
Projects with Distribution Factor < 3% and Loading Impact < 1% on constrained
facilities are exempt from cost allocation

Cost for the required thermal upgrades will be allocated based on the individual
project MW Impact divided by the Total MW Impact for all projects subject to cost
allocation.

Business Confidential [ for Discussion Purposes On
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Network Impacts of Generation Interconnections

Overloaded Line

0

D

Business Confidential | for Discussion Purposes Only
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Network Upgrade Cost Allocation - Example

Generator
Rating (MW)

B
b
B
| F
&
W
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Network Upgrade Cost Allocation - Example

Distribution
Generator | Factor (%)
Rating (MW) |exemption Criteria:
<3%

4
3
2
25

Business Confidential | for Discussion Purposes Only
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Network Upgrade Cost Allocation - Example

Distribution | Loading

Generator | Factor (%) | Impact (%)

Rating (MW) |exemption Criteria:;  Exemption
A Criteria: <1%
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Network Upgrade Cost Allocation - Example

Distribution | Loading

Generator | Factor (%) | Impact (%)

Rating (MW) |exemption Criteria:;  Exemption
A Criteria: <1%
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Network Upgrade Cost Allocation - Example

Distribution | Loading

Generator | Factor (%) | Impact (%) MW Impact for
Rating (MW) |exemption Criteria:]  Exemption Cost Allocation
A Criteria: <1%

L1z o 0z Lp@bed - 3-202-810C # 19%00Q - OSdOS - Nd 9¥:Z L€ Aenuer 0z0



Network Upgrade Cost Allocation - Example

Distribution | Loading

Generator | Factor (%) | Impact (%)

Rating (MW) |exemption Criteria:;  Exemption
A Criteria: <1%

A
B
b
B
| F
&
W

Cost Allocation (%)
Lo TP 2 = MW Impact / Total

Cost Allocation MW Impact

9.64%
14.46%
0%
24.10%
48.19%
0%
2.41%

bed - 3-202-8102 #19X00Q - 0SdOS - INd 9¥:2 L€ Aenuer 0z0
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Network Upgrade Cost Allocation - Example

Distribution | Loading Cost Allocation (%)| CoStAllocation (§

Ge.nerator Factor (%) | Impact .(%) (I;IIW Impact for |7 impact / Total AIIMM)t'= Co;t .
Ratlng (MW) Exemption Criteria: Exempt|on ost Allocation MW Impact ocation ( o)
< 3% Criteria: <1% Upgrade Cost

9.64% $4.82 MM
14.46% $7.23 MM
0%
24.10% $12.05 MM
48.19% $24.10 MM
0%
2.41% $1.20 MM

A
B
b
B
| F
&
W
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Distribution Cost Allocation
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Proposed Future State: Distribution Cost Determination {SEPUE

Cost allocation for distribution connected
projects will be determined in three ways:

= Network Upgrade Cost v
= Distribution System Upgrade Cost
= |nterconnection Facilities

Business Confidential | for Discussion Purposes Only




Distribution Upgrade Cost Allocation

Transformer/Substation
Bank Upgrades Per MW basis

Distribution Line Work (e.g.
reconductor) Per MW basis, based on location (% use of upgrade)

Distribution System
Protection Upgrades Per count of projects on feeder

Relaying Upgrades for Anti-
Islanding Protection Per count of projects on substation

Communication Medium for
SWEEENCREECEEIIEE Per count of projects, based on location (% use of upgrade)

Interconnection Facilities ,
Per count of projects

Business Confidential | for Discussion Purposes Only
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Network Impacts of Generation Interconnections

Overloaded Line

0

D
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Distribution Cost Sharing | Line Work

Reconductoring required between the Substation and Project 3. Impacts are driven based on
the MW output of a DER facility. Therefore, costs are allocated on a per MW basis.

Total upgrade cost = $ 800,000

S E— 6 o

Project MW Contribution
Total MW Impact

Allocated Cost = Line Section Upgrade Cost *

Project G Cost = $200,000 * ——~ = $100,000
10MW

120’:’4“;/) + ($400,000 R

3IMwW
10MW

2MwW

SMW
3IMwW

SMW

Project 2 Cost = ($200,000 » ) = $200,000

3IMW

Project 3 Cost = ($200,000 * IMW

)+ ($400,000 « =27 + ( $200,000 + 20 = $500,000

Business Confidential [ for Discussion Purposes Only




Distribution Cost Sharing | Transformer Upgrade

= 15MVA substation transformer overloaded with requested DER. Upgraded capacity needed to
accommodate all DER. Also, allocated on a per MW basis.

= Total upgrade cost = $5,000,000

SMW 2MW

L6 & §

S
6 o

SMW SMW

= Cost allocation similar to reconductoring example = Project 3 Cost = $5,000,000 * —— = $750,000
MW 20MW

" Project G Cost = $5,000,000 " = = Project 4 Cost = $5,000,000 * " = $1,250,00

$1,250,000 ZSOMMI/;/ -
- Project 2 Cost = $5,000,000 * 2MW _ $500,000 = Project 5 Cost = $5,000,000 =

20MwW
20Mw
Business Confidential [ for Discussion Purposes Only




Distribution Cost Sharing [ Protection Upgrade

Protective device upgrades needed in order to accommodate DER facilities. Impact is based on
the presence of the DER facility. Therefore, costs are allocated on a per project basis.

Total upgrade cost = $150,000

$75k $75k
R é R| é

SMW

Device Upgrade Cost

Allocated Cost = . ,
Total # of Projects Impacting

Project G Cost = 375000 _ $25,000
3 Projects
$75,000 $75,000
3 Projects 2 Projects
$75,000 $75,000
3 Projects 2 Projects

Project 2 Cost = = $62,500

Project 3 Cost = = $62,500

Business Confidential [ for Discussion Purposes Only




Distribution Cost Allocation Example [
Phase 1 Study Report - Accounting

Cost Upgrade Assignments for Project G Calculation Cost Assighment

1. Distribution Line Work $200,000*(5MW/10MW) 100,000

2. Transformer Upgrade $5,000,000*(5MW/20MW) 1,250,000

3. Protection $75,000/(3 Projects)

4. Transmission $50,000,000*(1MW/40.7MW) 1,230,000

T & D TOTAL 2,605,000

OBd - 3-202-810C #19%00Q - 0SdOS - INd 9¥:Z L€ Aenuer 0z0
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Cluster Study Process Timeline- Network Upgrade Meeting{>2ukt

*Receive study report

IR Reviews (e.g. Exempt/FT) EBEZZZ s

Open Enrollment
SIS Agreement
Milestone 1/ SISA In these decision
Phase 1 T&D Study | periods Duke will hold a
Decision Period / FSA | stakeholder meeting to
Facility Study (G1/G2) discuss the model
Final Payment (G1/G2) inputs, structure, and
IA Executed (G1/G2) results.

—_~~
N
o
—
o
>
o
O
N—
o)
<)
=
o
<5}
o
%
L

Transmission Impact
Decision Period
Milestone 2

Phase 2 T&D Study |
Decision Period *
Milestone 3 / FSA
Facility Study

M4 / |A Payment

IA Executed (G3)

Full Study (Group 3)

Business Confidential | for Discussion Purposes Only
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Stakeholder Comments

What about moving state projects to FERC projects? How are these treated from cost stand
point?
1 Allocation methodology does not differentiate between state and FERC projects. Milestone payment conversation for a
future webinar.
Clarify the cost allocation methodology for transformer upgrades connecting Tx and Dx
networks - how will they be different than line upgrades?
T-T transformers will be allocated based on the T methodology — both T and D projects are subject to it.

T-D transformers will be allocated based on the D methodology — only D projects are subject to it. T-D transformers are
radial, just like the D feeders and the D projects on them. As such, we don't believe there is a scenario where a T project
would share the cost of a T-D transformer.

See distribution allocation slides

If the network upgrade costs identified in the cluster are above a certain amount, will Duke
consider making them capital investments?

1 Yes, this is already a practice in CPRE with an economic test applied. We would be unlikely to do this
for PURPA projects.
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Goals of this Webinar: Goals for Future Webinars:
= Process flow = Transition Plan

Cost allocation methodology = Milestone payment and refund rates/
1 Distribution level structure

1 Transmission level Transparency as it relates to the

Application of methodology aforementioned topics
I Hypothetical feeder example
Sample report

Transparency into the cost allocation
process

Answer SH4 Cost Allocation Questions
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Interconnection Queue Reform Timeline

12/TBD

A

01/TBD

A

W

W

Proposal
submission

Webinar #1 Webinar #2
Cost
Allocation

Webinar #3 Webinar #4

*This timeline may be adjusted based on filing requirements
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Questions
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Duke Energy Generator
Interconnection

Webinar #2: Review 12/4/19 FERC Order on PSCo Filing

§3-202-810¢C # 19>|90?

December 16, 2019



Interconnection Queue Reform Timeline

12/16/19

I\

01/TBD

I\

{~ DUKE
S ENERGY.

W

¥

Proposal
submission

Webinar #1
Cost
Allocation

Webinar #2
Review PSCo
filing

Webinar #3

Business Confidential — for Discussion Purposes Only

Webinar #4

*This timeline may be adjusted based on filing requirements

Q
L
=
m
W)

1
N
o
N
o
o
Q
S
c
Q

<
w
—
N
~
(@]
e
<

1
wn
O
o
wn
@)

1
W)
o
o
QL
@
I+
N
<
@
N
o
>
m

8
0]




Context

FERC Order on PSCo Tariff Filing

On September 9, 2019, PSCo submitted proposed revisions to its Large Generator
Interconnection Procedures (LGIP) and Large Generator Interconnection Agreement (LGIA) to
address the backlog of over 22,000 MW of generation interconnection requests in its queue.

On December 4, 2019, FERC accepted in part and rejected in part the proposed revisions.

= Accepted PSCo'’s proposed revisions to its LGIP and LGIA providing for a transition from a serial first
come, first-served approach to a clustered first-ready, first-served approach.

= Rejected, as severable from the remainder of PSCo’s proposal, PSCo’s request for an exemption
from 18 C.F.R. § 35.19(a)(2) concerning the calculation of interest on cash security.

Business Confidential — for Discussion Purposes Only
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: T DUKE
Goals for this webinar: ﬂ’?ENERGﬁ
1. Review the recent FERC-approved PSCo queue reform process.

2. Create an open dialogue about what stakeholders favor in the FERC decision and what they
have concerns about.

3. Understand how stakeholders view the PSCo ruling in relation to the current queue reform effort.

Business Confidential — for Discussion Purposes Only
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Webinar Agenda 45 EDﬁEKIEGn

= Timeline / Context

« FERC determinations
Informational Interconnection Studies
Definitive Interconnection Study Process
Study Deposits
Cost Allocation
Financial Security
Readiness Milestones
Withdrawal Penalties
Modifications to the LGIA
Site Control
Transition Process

= Recap
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¢~ DUKE
S’ ENERGY.

Informational Interconnection
Studies

9-10




Informational Interconnection Studies (9-10) 45EHEKEGY

Potential customers may enter into an optional, customizable study intended to help evaluate
their project’s interconnection feasibility prior to entering the interconnection queue.

= Replaces optional study from the Order No. 2003 pro forma
Customers will be able to request that PSCo perform this study at any time.

“Informational Interconnection Study will allow the interconnection customer to study almost any
interconnection scenario as well as the effect of other clustered generation on a specific
Interconnection request.”

The study will be performed at the interconnection customer’s expense- $10,000 deposit subject
to true-up based on actual costs.

Business Confidential — for Discussion Purposes Only

Q
L
—
m
W)

1
N
o
N
o
o
Q
S
c
Q

<
w
—
N
~
(@]
U
<

1
wn
O
o
wn
@)

1
W)
(@]
o
QL
0]
—
I+
)
o
—
Q
N
o
e
m

1

8
D



¢~ DUKE
S’ ENERGY.

Definitive Interconnection Study
Process- Enrollment

11-13




Definitive Interconnection Study Process-
Enrollment (11-13)

= The Definitive Interconnection Study Process consists of a clustered Definitive Interconnection
System Impact Study (DISIS) and individual interconnection facilities studies.

= To enter the clustered DISIS, customers must submit a valid interconnection request before the
close of the window.

= Two windows will be opened annually.
= Each window will be open for a 45-day period (opening February 1 and August 1)

Business Confidential — for Discussion Purposes Only
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Definitive Interconnection Study Process-
Enrollment (11-13)

= Requirements for a valid IR:
(1) non-refundable application fee of $5,000 and a study deposit;
2) a completed application, including applicable technical information needed for modeling;
3) a demonstration of 50 percent site control;
4) a point of interconnection;
5) the point of delivery if the request is for network resource interconnection service;
6) the generating facility size in MW;
7) the first readiness milestone (or financial security in lieu of the readiness milestone); and
8) financial security equal to (and in addition to) the study deposit.

(
(
(
(
(
(
(

oBed - 3-z02-8102 # 183900 - 0SdOS - Wd 9%:2 L€ Aenuer 0Z0Z - a3711d A
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Definitive Interconnection Study
Process- Resource Solicitation

Clusters
14




Definitive Interconnection Study Process- =~ DUKE
Resource Solicitation Clusters (14) %‘5ENERGY®

Resource Solicitation Clusters- a cluster study separate from clusters initiated through the DISIS Window intended to
study projects that the resource planning entity is considering to acquire pursuant to a process authorized or
required by Applicable Laws and Regulations for the acquisition of Network Resources.

Resource planning entities may request a Resource Solicitation Cluster at any time, and PSCo will work with that
resource planning entity to determine the scope and timeline to initiate the Resource Solicitation Cluster.

Resource Solicitation Clusters will respect the queue position of any ongoing cluster studies.

The study process and requirements for interconnection requests in a Resource Solicitation Cluster and a DISIS
Cluster are the same.

Participants will retain a queue position in both cluster types (i.e., the Resource Solicitation Cluster and DISIS Cluster)
during the first two phases of the Resource Solicitation Cluster, consistent with PSCo’s existing LGIP.

=
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Definitive Interconnection Study
Process- Cluster Engagement

Window
15-16




Definitive Interconnection Study Process- =~ DUKE
Cluster Engagement Window (15-16) %‘5ENERGY®

A 75-day customer engagement window will begin after interconnection customers submit their
interconnection requests and before the start of the Definitive Interconnection Study Process for each cluster.

During this window, PSCo will work with interconnection customers to build models, verify data, hold
stakeholder meetings, and generally prepare for the DISIS.

Within 10 business days of the window opening, PSCo will publish a list of all interconnection requests for that cluster
to OASIS.

In this phase, customers will not have signed a study agreement (DISIS agreement), and any study deposits provided
with the interconnection request will be fully refundable without penalty.

At the end of this window, all interconnection customers with a complete interconnection request and a signed DISIS
agreement will be included in that DISIS Cluster and PSCo will initiate the Definitive Interconnection Study Process.

-
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PSCo Exhibit to September 2019 Filing-
Spring Enrollment Window

Timeline: Appendix A-1 — Spring Window

These dates are for illustrative purposes only

75 Day Customer
Engagement
45 Day Request DISIS Phase 1

abed - 3-z0z-810¢ # 194000 - 0SdOS - INd 9¥:Z L€ Aenuer 0z0z - A311d A
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Definitive Interconnection Study Process (17-20)

= Consists of three DISIS phases, followed by an individual interconnection facilities study phase.

Phase 1 (90 days)- initial power flow and voltage study expected to identify the majority of required network
upgrades. The results will provide the interconnection customer with an initial look at its costs to interconnect.

Phase 2 (150 days)- a stability and short circuit study

Phase 3 (150 days)- restudy if necessary due to withdrawals (i.e., the power-flow, voltage, stability, and short
circuit analysis)

Phase 4 (90 days)- the individual interconnection facilities studies

= Demonstrations of readiness will be required in the form of readiness milestones (Milestones 1-5)
and increasing levels of Site Control must be satisfied before moving to the next phase.

-
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PSCo Exhibit to September 2019 Filing-
Definitive Interconnection Study Process

Definitive Interconnection Study Process and Approximate Timeline for the First DISIS
Cluster

) # *Phase 3N
phase1: N/ Phase2s N/ ciuster N/ Phased:
Power Flow/ Stability/ System vid
Facilities

Voltage ¥~ Short Circuit ‘ v~/ Impact Re- Study

: Stud
90 cal days 150 cal days o 4
50 cal day //

90 cal days /~ J
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Study Deposits

31-32




Study Deposits (31-32) & BNiror.

An interconnection customer must make the following study deposits prior to entering the interconnection queue:
= $75,000 for requests between 20 MW-50 MW;
= $150,000 for requests of 50-200 MW; and
= $250,000 for requests of 200 MW and greater.

Study deposits would be applied to interconnection customer’s share of the Definitive Interconnection Study Process costs

Study costs will be allocated to cluster study participants with 50% based on the number of interconnection requests in the
cluster and 50% based on the requested megawatts in the cluster.

Differences between the actual cost of study and study deposit will be charged or refunded as applicable.

Excess study deposit amounts would not be offset against the cost of any future interconnection studies.

N
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¢~ DUKE
S’ ENERGY.

Network Upgrades

33-34




Network Upgrades (33-34) EDUKE

Costs for station equipment network upgrades, including all switching stations, will be allocated equally among
interconnection customers based on the number of generating facilities interconnecting at an individual station.

If multiple customers are connecting to the transmission provider’s system through a single interconnection customer’s
interconnection facility, those interconnection customers will be considered one interconnection customer.

Costs of shared transmission provider’s interconnection facilities will be allocated equally among interconnection
customers based on the number of generating facilities sharing that transmission provider’s interconnection facility.

All other network upgrades will be allocated based on the proportional impact of each individual generating facility in
the cluster study as follows:

(1) transmission lines and transformers identified as network upgrades will be allocated using distribution factor analysis;
(2) voltage support related network upgrades will be allocated using a voltage impact analysis; and

(3) network upgrades associated with existing breakers not physically located at the substation to which the generating
facility is interconnecting, or associated with a new transmission facility, will be allocated based on short circuit analysis.

N
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¢~ DUKE
S’ ENERGY.

Financial Security and Readiness
Milestones

37-43




Financial Security and Readiness Milestones (37-43)

All interconnection customers will be required to post financial security equal to the study deposit amount as part of a
valid interconnection request

A series of readiness milestones will require completion to move through the Definitive Interconnection Study Process.

¢ Aenuer 0z0oz - 3714 A

FERC-approved non-financial readiness demonstration options: (1) Contract for Sale, (2) Inclusion in a Resource Plan
or Resource Solicitation Process, and (3) Provisional Service

Additional Financial Security- As an alternative to other demonstration options, customers may also demonstrate
readiness by providing additional financial security in the amounts of one, two, four, and six times the study deposit
for Milestones 1 through 4 respectively. This financial security is in addition to the financial security required as part of a
valid interconnection request

At Milestone 5, all interconnection customers will be required to provide financial security equal to nine times the
interconnection customer’s share of the Definitive Interconnection Study Process costs.

N
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PSCo Exhibit to September 2019 Filing-
Financial Security Required

[5 DUKE
&’ ENERGY.

Security Required
M1 M2 YE M4

Power Flow System Restudy Facilities
Study Impact Study Study

« Total security required if demonstration of readiness IS
provided:

1x Study No additional No additional No additional

. 9x Study Cost
Deposit = 1x total = 1x total = 1x total .

= L Nt | %

« Total security required if demonstration of readiness
IS not provided:

P +1x Study +2x Study +2x Study
"'DE . i,':r Deposit Deposit = 5x Deposit = 7x 9x Study Cost
pos = 3x total total total

Commercial

oBed - 3-202-8102 # 193000 - 9SdOS - Wd 9t°Z L€ Alenuer 0z0z - 3114 4
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Withdrawal Penalty
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Withdrawal Penalty (44-46) L

(1) the withdrawal does not negatively affect the timing or cost of equal or lower queued projects;
(2) the cost responsibility for transmission upgrades identified for the withdrawing customer increases more than 25 percent between

(3) the cost responsibility for transmission upgrades identified for the withdrawing customer increases by more than 100 percent

Customers will not be subject to a withdrawal penalty if:

the prior and the current study reports; or

between the Phase 2 and Phase 4 reports.

If a withdrawal negatively impacts other customers and the upgrade costs did not increase significantly between studies or over
the study process, customers will be subject to withdrawal penalty dependent on the customer’s performance of readiness
demonstrations and phase of withdrawal (next slide).

Withdrawal penalty revenue will be used to fund interconnection study costs for other interconnection customers in the same cluster as
the withdrawing customer- 50 % based on the number of interconnection requests in the cluster and 50% based on the requested
MWs in the cluster.

8102 # 194900 - 9SdOS - Wd 9¥:¢ L€ Arenuer 0zoz - d3114 A

If withdrawal penalty revenues remain after funding restudies for interconnection customers in the same cluster, PSCo will distribute the
remaining penalty revenue to restudies for subsequent clusters. PSCo will not keep any portion of the withdrawal penalty nor use any 01‘8
the withdrawal penalty to fund network upgrades. PSCo will post the balance of the withdrawal penalty account on OASIS.

o
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PSCo Exhibit to September 2019 Filing-
Withdrawal Penalty

Withdrawal Penalty

M1 M2 YE M4
Power Flow System Restudy Facilities
Study Impact Study

* Penalty amount if demonstration of readiness IS
provided: Higher of Study Deposit or

1x Study 1x Study 1x Study 1x Study 3 Ox Study
Cost Cost Cost Cost

* Penalty amount if demonstration of readiness IS

NOT provided: Higher of Study Deposit or
7X Study Ox Study
Cost Cost

Business Confidential — for Discussion Purposes Only
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Site Control

53-55




Site Control (53-55) 4’ ENERGY.

Site Control will serve as an additional demonstration of readiness.

Demonstrations of Site Control that gradually increase at each milestone will be required to move through
the Definitive Interconnection Study Process (next slide).

Site Control will need to be of sufficient size to construct and operate a generating facility as well as to deliver the
output along the interconnection customer’s interconnection facilities.

Customers must have the exclusive right to occupy the site.

Customers will not have the option to provide a $10,000 deposit in lieu of a demonstration of Site Control.

w
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PSCo Exhibit to September 2019 Filing-
Site Control

{~ DUKE
< ENERGY.

Exhibit XES-203
Page 2 of 8

|
Total Security | Total Secu Demonstration| Site

Required Required of Site Control| Control
(Multiple of (Multiple for All Fuel
Section 3.1 . Types

Study Deposit) M;:pso':i; dy

of ICIF's

If
Demonstration

of Readiness IS
Provided

If Demonstrafion
of Readiness IS
NOT Provid

1x 2X

1x 3x

1x 5x

1x 7x

ox | 90%

obed - 3-z0Z-810Z # 1900 - 0SdOS - Wd 9%:2 L€ Aenuer 0Z0Z - a3711d A
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LGIA Modifications

59-61




LGIA Modifications Placeholder (59-61) L

= Article 2.3.1 Termination Procedures; Written Notice (Revision) - If a generating facility, or a portion of a generating
facility, does not reach commercial operation by the initial commercial operation date provided in the initial
interconnection request in accordance with section 4.4.5 of the LGIP, then the transmission provider may
terminate the LGIA or the portion of the LGIA associated with the part of the generating facility that does not reach
commercial operation.

= Article 5.16.1 Effect of Suspension; Effect of Missed Interconnection Customer LGIA Milestones (Addition)-

= Customers will not be able miss a milestone for the purposes of circumventing initiation of suspension
provisions under the LGIA.

= Article 5.16.2 Effect of Suspension; Parties Obligations (Addition)-
= All upgrade construction is suspended during suspension;

= Applicable Appendices of the LGIA may be revised to account for construction sequencing and milestones
modified due to suspension; and

= Maintenance of Site Control is required during suspension.

w
oBed - 3-202-8102 # 194000 - 9SdOS - Wd 9v'Z L€ Alenuer 0z0zZ - 3114 4
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Transition Process (64-65) L

= To transition interconnection customers into the first-ready, first-served process, FERC approved the following three
options for projects in the current PSCo queue:

(1) the transitional serial process- customers with a final system impact study report and an interconnection facilities
study agreement signed prior to September 27, 2019, are eligible to enter the transitional serial process.

(2) the transitional cluster process- customers with an assigned queue position prior to September 27, 2019, are
eligible to enter the transitional cluster process.

(3) withdrawal from the queue and reentry into the queue in a future DISIS Cluster.

w
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Transition Process (65) L

= |norder to enter the transitional serial or the transitional cluster process, a project must demonstrate readiness by:
1) providing a deposit for transmission provider’s interconnection facilities and network upgrades;
2) demonstrating exclusive Site Control;
3) signing a transitional interconnection agreement; and
)

4) providing one of the following: (1) an executed contract for sale of the generating facility or its energy, where the term of the sale
is not less than five years; (2) evidence that the generating facility is included in an approved Resource Plan or Resource
Solicitation Process; or (3) an unsuspended, filed Provisional LGIA that includes a commitment to construct the facility.

(
(
(
(

= |nterconnection customers must make this readiness demonstration during a 30 day window from the effective date of the tariff.
Customers that are not fully ready to proceed on January 6, 2020, will have the option of reentering the queue through the first regular
DISIS Window, which will be open from February 1, 2020 through March 18, 2020

Customers entering the transition processes will be required to make study deposits for 100% of the costs identified in the system
impact study report for the serial transition process, and $5 million to be reconciled with the costs determined in the
transitional cluster study for the transitional cluster process. If the interconnection customer withdraws or otherwise does not
reach commercial operation, PSCo will refund the deposit after the customer has paid the study costs and the withdrawal penalty equal
to nine times the interconnection customer’s total study costs

w
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Recap of goals for this webinar:
1. Review the recent PSCo FERC approved PSCo queue reform process.

2. Have an open dialogue about what stakeholders favor in the FERC decision and what they have
concerns about.

3. Understand how stakeholders view the PSCo ruling in relation to the current queue reform effort.

w

Business Confidential — for Discussion Purposes Only

Q
L
—
m
W)

1
N
o
N
o
o
Q
S
c
Q

<
w
—
N
~
(@]
0
<

1
wn
O
0
wn
@)

1
W)
(@]
o
QL
0]
—
I+
)
o
—
Q
N
o
e
m

1

8
D



Interconnection Queue Reform Timeline

12/16/19

I\

01/TBD

I\

{~ DUKE
S ENERGY.

W

¥

Proposal
submission

Webinar #1
Cost
Allocation

Webinar #2
Review PSCo
filing

Webinar #3

Business Confidential — for Discussion Purposes Only

Webinar #4

*This timeline may be adjusted based on filing requirements
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Questions

Q
L
—
m
W)

1
N
o
N
o
o
Q
S
c
Q

<
w
—
N
~
(@]
0
<

1
wn
O
0
wn
@)

1
W)
(@]
o
QL
0]
—
I+
)
o
—
Q
N
o
e
m

1
Ay

Qo
D

w

Business Confidential — for Discussion Purposes Only




IAYAY

Duke Energy Interconnection Queue Reform Stakeholder Meeting #7
January 29, 2020

{~ DUKE
<’ ENERGY.
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Goals and Agenda for the Meeting : ENERGY,

Goals Agenda

* Review the updated Duke queue 1. Welcome, Safety & Logistics

reform process 2. Revised Queue Reform Plan

*  |mplementation Timeline

» Informational Interconnection Studies

«  Definitive Interconnection Study Process
»  Study Deposits

» Understand how stakeholders view »  Cost Allocation

the proposed queue reform effort *  Financial Security
*  Readiness Milestones

. Withdrawal Penalties
. Site Control
. Transition Process

 Open dialogue about what
stakeholders favor in the proposal
and what they have concerns about

3.  Wrap-up and Next Steps

/| 9bed - 3-202-810C # 19900 - 9SdOS - Nd 9¥:Z L€ Aenuer 0z0z - 3114 ATIVOINOY
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Implementation Timeline*

10/15/19 11/22/19 12/16/19 1/29/20 2/28/2020 TBD
. W W W - W
Proposal Webinar #1 Webinar #2 Webinar #3 NCUC Filing Webinar #4
submission Cost Review PSCo Deadline

Allocation filing

Business Confidential — for Discussion Purposes Only

*This timeline may be adjusted based on filing requirements
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Informational Interconnection Studies (Optional) : ENERGY,

Potential customers may opt into an optional, customizable study intended to help evaluate their project’s interconnection
feasibility prior to entering the interconnection queue.

Customers will be able to request Duke Energy perform this study at any time.
The study will be performed at the interconnection customer’s expense-$10,000 deposit subject to true-up based on actual costs.
Study will utilize existing base cases presented in Interconnection Queue Stakeholder Forums

Duke will identify contract engineering firm responsible for performing informational study. This firm will be selected with
stakeholder and Commission feedback, and contracts with the firm will be reviewed biennially.

Studies and cost estimates produced in informational study process are not binding.

Business Confidential — for Discussion Purposes Only
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Definitive Interconnection Study Process-
Enroliment
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Definitive Interconnection Study Process- €~ DUKES 7

Enrollment

= The Definitive Interconnection Study Process consists of a clustered Definitive Interconnection
System Impact Study (DISIS) and individual interconnection facilities studies.

= Enroliment- To enter the clustered DISIS, customers must submit a valid interconnection
request before the close of the window. One window will be opened annually. Each window will
be open for a 180 day period opening on October 1.

Business Confidential — for Discussion Purposes Only
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Definitive Interconnection Study Process- €~ DUKES I,
Enroliment

= Requirements for a valid IR:

(1) non-refundable application fee of $5,000 and a study deposit*;
2) a completed application, including applicable technical information needed for modeling;
3) a demonstration of site control;
4) a point of interconnection;
5) the point of delivery;
6) the generating facility size in MW;
7) the first readiness milestone (or financial security in lieu of the readiness milestone); and
8) financial security equal to (and in addition to) the study deposit.

(
(
(
(
(
(
(

*Application fees and study deposits for exempt projects and the Fast Track process are still under consideration.

Business Confidential — for Discussion Purposes Only
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Definitive Interconnection Study Process-
Customer Engagement Window
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Definitive Interconnection Study Process- DUKES ™
Customer Engagement Windows < ENERSY.

Two Customer Engagement windows will be used to ensure complete applications and finalize modeling data for the required
studies.

After the enrollment window closes, a first customer engagement window will open for 60 days and close before the start of the
Definitive Interconnection Study Process for each cluster.

During this window, Duke Energy will work with interconnection customers to build models, verify data, hold stakeholder meetings,
and generally prepare for the DISIS.

Duke Energy will publish a list of all interconnection requests for that cluster to OASIS.

In this phase, Customers will not have signed a study agreement (DISIS agreement), and any study deposits provided with the
interconnection request will be fully refundable without penalty.

After Phase 1 is complete, Duke energy will open a second customer engagement window for 30 days to ensure that information
for dynamic models are complete and accurate.

During this window, Duke Energy will work with interconnection customers to finalize dynamic models, verify data, hold stakeholder
meetings, and generally prepare for the Phase 2 of the DISIS.

Interconnection Customers that do not have a functional dynamic model for the Phase 2 study by the end of this engagement
window will be withdrawn from the cluster and given the opportunity to participate in the next cluster study.

Business Confidential — for Discussion Purposes Only
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. DUKES I

Enrollment Window & ENERSY
3

E

90 Day Phase 1
05/31 - 08/29

180 Day Request Window 60 Day Customer Engagement
10/01 - 03/30 03/31 - 05/30

Duke hosts open scoping meeting within Power Flow/ Voltage

10 business days of DISIS Study Window.

*All requests must have executed
agreement by end of engagement window.

31 G%Bd - 3-202-810¢C # 19¥
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. DUKES: f

Study Windows & ENERSY
3

E

30 Day Customer Engagement
08/30 — 09/29

90 Day Phase 1 Study

150 Day Phase 2
5/31 - 08/29

09/30 - 02/27

Duke hosts Phase 1 Results Meeting to

Power Flow/ Voltage

Stability & Short Circuit

ensure that dynamic models are complete.

*All requests must have submitted
complete and accurate dynamic modeling
data.

31 65:\Bc| - 3-202-810¢C # 19¥
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Definitive Interconnection Study Process
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Proposed Cluster Impact Group Determination O BN

oo Request Window Cluster Formation Phase 1 Study Cluster Processing
i . Common Cluster No Transmission Impact &
No Shared Distribution Impacts

FERC SGIP Window, Timeline, and
Payment Policies

\ 4

Atenuer 0z0z - @314 ATTVOINOYL10313

Shared Cost Allocations

" State Interconnection | Shared Group 2 @
Procedures Distribution No Transmission Impact S

J Shared Distribution Impacts & 2

Impact? . A

Cost Allocations =

\ 4 \ 4 w

) O

Exempt Projects G Copduc; I%ocatlor)all Group 3* §
NEM <1MW ar:gutg)ilgt?it;)utic:r?rsémjzlsotz Transmission YES ' Transmission and Distribution ' &
Sell-all < 250 kW d Impact? Required Network Upgrades & %
"

S

©

c

( Conduct Phase 1 Load Flow
> Study
T & D Combined Study

] *All transmission projects will be in Group 3.3

3| 9bed - 3-20
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Definitive Interconnection Study Process {5, DUKE 5

= The Definitive Interconnection Study Process consists of three DISIS phases, followed by an
individual interconnection facilities study phase.

= Phase 1 (90 days)- initial power flow and voltage study expected to identify the majority of required network upgrades. The
results will provide the interconnection customer with an initial look at its costs to interconnect.

= Phase 2 (150 days)- a stability and short circuit study

= Phase 3 (90 days)- the individual interconnection facilities studies

= Demonstrations of readiness will be required in the form of readiness milestones before moving to
the next phase.

= Restudy may be required due to withdrawals and will likely affect the Phase Timelines (i.e., the
power-flow, voltage, stability, and short circuit analysis).

Business Confidential — for Discussion Purposes Only
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Studies Conducted

&

DUKES &r

ENERSY;

Pre-

Cluster

enrollment Formation

Substation /
Pre-application Transformer /
info Feeder capacity

Pre-application
info

Distribution (D) SIS Screen/Study

Transmission (T) SIS Screen/Study

ERCY
Formation

Transmission

Impact, Steady

State Voltage,
Anti-Islanding »
review

None

Dynamic Model

Steady State
Analysis

Business Confidential — for Discussion Purposes Only

Protection Study,
Transformer
» Inrush

Short Circuit,

» Stability, Reactive
Capability,
Restudy Steady
State

Detailed
Engineering
Design

Detailed
Engineering
Design
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Definitive Interconnection Study Process-
Timeline
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Definitive Interconnection Study Process

DUKE~ I
& DUKE

Phase 1 Phase 2 Phase 3
Power Flow/ Stability & Short Individual
Voltage Circuit Facilities Study

90 Days 150 Days 90 Days

M1 M2 M3

Business Confidential — for Discussion Purposes Only

Phase 4
Interconnection
Agreement
30 Days

=
S
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: : [5 DUKEs~ &

Cluster 1 Timeline &’ ENERSY
3

Z

1/1/2021 2021 1/1/2022 2022 1/1/2023 g

IR Reviews (e.9. ExemptiFT) »
Open Enrollment 10/1/2020 180 ] AL
Engagement 1 [ 60 | rIDn

Milestone 1/ SISA & 5/31/2021 @ 3/31/2022 Cluster 2 Phase 1 Study Begins S

o

Phase 1 Study (T&D) | 90 | <
Engagement 2 / FSA [30] §
Facility Study L 90 | i

Final Payment : [30] Group 1 and 2 projects N

IA Executed : & 1/29/2022 (no transmission impact) 2

Transmission Impact i
Engagement 2 [30] Group 3 projects timeline 3

Milestone 2 @ 9/30/2021 S

Phase 2 Study (Stability) | 150 | S
Engagement 3 [30 ] )

Milestone 3 / FSA ® 3/31/2022 §

Facility Study [ 90 | g

M4 / PPA /1A 30 ] >

PPA/IA Executed ® 7/30/2022 .

Q
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Cluster 1 Timeline

DUKE~ I
& DUKE

-Date n

2020
2021
2021
2021
2021
2022
2022
2022

60
90
30
130
30
90
30

0 Enroliment Window
Engagement Window 1
Phase 1 Study Window
Engagement Window 2
Phase 2 Study Window
Engagement Window 3
Facility Study

1A
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CPRE Alignment <’ ENERGY,
X
(@)
<
(@)
>
—
—
_<
e, ® ] T
Cluster 1 Competitive Procurement- Prospective Tranche 3 =
ITT
Day-Date Year Days Activity Day-Date Year Days Activity
1-Oct 2020 180 Enrollment Window 29-Jan 2021 60 Bid Window
31-Mar 2021 60 Engagement Window 1 [ > 31-Mar 2021 60 Step 1 Evaluation- Selection Competitive Tier
31-May 2021 90 Phase 1 Study Window | > 31-May 2021 90 Step 2 Evaluation- Combined Upgrade & Energy Evaluation (lterative
30-Aug 2021 30 Engagement Window 2 30-Aug 2021 90 Contract Window
30-Sep 2021 150 Phase 2 Study Window
28-Feb 2022 30 Engagement Window 3
31-Mar 2022 90 Facility Study
30-Jun 2022 30 IA

Business Confidential — for Discussion Purposes Only
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Definitive Interconnection Study Process-
Deposits
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Study Deposits { ENERSY,

= An interconnection customer must make the following study deposits prior to entering the interconnection queue®:
= $20,000 +$1.00/kWac for requests < 20 MW; and
= $75,000 for requests =20 MW < 50 MW; and
= $150,000 for requests = 50 MW < 200 MW; and
= $250,000 for requests = 200 MW.

= Study deposits would be applied to the interconnection customer’s share of the Definitive Interconnection Study Process costs.

= Study costs will be allocated to cluster study participants as follows: 10% based on the number of interconnection requests in the
cluster; and 90 % based on the requested megawatts in the cluster.

= Differences between the actual cost of study and study deposit will be charged or refunded as applicable.

*Study deposits for exempt projects and the Fast Track process are still under consideration.

E
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Transmission Cost Allocation
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Cost Allocation for Transmission Upgrades : ENERSY,

|dentify constrained facility (thermal) and worst condition.

Determine impact of projects on constrained facilities based on worst condition.
Calculate Distribution Factor [MW Impact / Generator MW Rating]
Calculate Loading Impact [MW Impact / Applicable Facility Rating]
Calculate MW Impact [Distribution Factor x Generator Rating (MW)]

Projects with Distribution Factor < 3% and Loading Impact < 1% on constrained facilities exempt from cost allocation.

Cost for the required thermal upgrades will be allocated based on the individual project MW Impact divided by the Total
MW Impact for all projects subject to cost allocation.

Business Confidential — for Discussion Purposes Only
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Distribution Cost Allocation
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Distribution Cost Determination

Cost allocation for distribution connected
projects will be determined in three ways:

= Network Upgrade Cost

= Distribution System Upgrade Cost
= |nterconnection Facilities

Business Confidential — for Discussion Purposes Only
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Cost Allocation for Distribution Upgrades & ENERSY,

Transformer/Substation
Bank Upgrades Per MW basis

Distribution Line Work (e.g.
reconductor) Per MW basis, based on location (% use of upgrade)

Distribution System
FUClPIRSC[EEER Per count of projects on feeder

Relaying Upgrades for Anti-
Islanding Protection Per count of projects on substation

Communication Medium for
SRR EREEREEaeE S Per count of projects, based on location (% use of upgrade)

Interconnection Facilities , ,
Direct assignment

Business Confidential — for Discussion Purposes Only
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Financial Security and Readiness
Milestones
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Financial Security and Readiness Milestones {~ DUKE I

= Allinterconnection customers will be required to post financial security equal to the study deposit amount as part of a valid
interconnection request.

= A series of readiness milestones will require completion to move through the Definitive Interconnection Study Process.

= Customers may provide the following non-financial readiness demonstration options: (1) Contract for Sale or Legally Enforceable
Obligation, (2) Inclusion in a Resource Plan or Resource Solicitation Process, and (3) Provisional Service (FERC Only).

= Additional Financial Security- As an alternative to other demonstration options, customers may also demonstrate readiness by
providing additional financial security in the amounts of one, two, and six times the study deposit for Milestones 1 through 3
respectively. This financial security is in addition to the financial security required as part of a valid interconnection request.

= At Milestone 4, all interconnection customers will be required to provide financial security equal to nine times the interconnection
customer’s share of the Definitive Interconnection Study Process costs.

Business Confidential — for Discussion Purposes Only
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Financial Security and Readiness Milestones {~ DUKE~ &
T ENERG%

= Contract for Sale/ Legally Enforceable Obligation- customer must provide executed term sheet or Notice of Commitment form to satisfy
Milestones 1 and 2, and an executed contract to satisfy Milestone 3. The term sheet or Notice of Commitment form may be for the
sale of the constructed generating facility, or the generating facility’s energy to the Utility.

d3aid ATIVOINO

= |nclusion in a Resource Plan- customer must demonstrate it has been included in a Resource Plan to satisfy Milestones 1 and 2, and it

c0¢

has been included in a Resource Plan approved by the appropriate regulatory body to satisfy Milestones 3 and 4. QEJ

= Resource Solicitation Process- customer must demonstrate that it has been accepted into the competitive tier of the competitive io
solicitation process for Milestones 1 and 2, and that it has received a solicitation award from the independent administrator to satisfy
Milestone 3. s

n

0p)

= Provisional Service (FERC Only)- customer must demonstrate that it has filed an unsuspended Provisional LGIA, containing a ﬁ
commitment to move forward with constructing the facility, with the Commission to satisfy Milestones 1 and 2. The customer must also®

provide an unsuspended Provisional LGIA accepted for filing by the Commission, with reasonable evidence that the facility has
commenced design and engineering to satisfy Milestone 3.

= Financial security provided both to enter the queue and to satisfy the readiness milestones will be refunded to the interconnection
customer upon achieving commercial operation. If the interconnection customer withdraws prior to commercial operation, Duke will
return the financial security after settling final invoices- including any applicable withdrawal penalty.

)2 obed - 3-202-810Z # 19%00Q
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Financial Security Required O EDIHEE”%

Stud Stability Facilities |A

* Total security required if demonstration of readiness is provided:
Ox Study

1x Study 1x Study 1x Study
Deposit Deposit Deposit

Cost*
* If accounting has not been finalized,
M4 Security = 9x Study Deposit

Commercial

Operation

* Total security required if demonstration of readiness is not provided:

9x Study

Cost*

2X Study 3x Study 7x Study
Deposit Deposit Deposit

Business Confidential — for Discussion Purposes Only

* If accounting has not been finalized,
M4 Security = 9x Study Deposit




Financial Security- Example #1 §Du|<EMm
7 ENER &%

Stud Stability Facilities |A

100 MW Project, Readiness Provided, Study Deposit = $150k, Study Cost = $140k

Commercial
Operation

Total security required if demonstration of readiness is provided:

1x Study 1x Study 1x Study Ox Study
Deposit Deposit Deposit Cost*

* If accounting has not been finalized,
M4 Security = 9x Study Deposit

$150.000 - $0 ¥ $0 + $1,110,000 = $1,260,000
(9 x $140K) - $150k
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Financial Security- Example #2

DUKEM m
%” ENER ﬂ

Stud Stability Facilities |A

100 MW Project, Readiness Not Provided, Study Deposit = $150k, Study Cost = $140k

Total security required if demonstration of readiness is not provided:

2x Study
Deposit

3x Study
Deposit

Ox Study
Cost*

7x Study
Deposit

$600,000 +

* If accounting has not been finalized,
M4 Security = 9x Study Deposit

$300,000 + $150,000 + $210,000 = $1,260,000

(9 x $140k) - $1.05m

Business Confidential — for Discussion Purposes Only
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Withdrawal Penalty
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Withdrawal Penalty : ENERSY,

= Customers will not be subject to a withdrawal penalty if:

(1) the withdrawal does not negatively affect the timing or cost of equal or lower queued projects; or

(2) the cost responsibility for transmission upgrades identified for the withdrawing customer increases more than 25 percent between
Phase 1 & Phase 2 study reports; or

(3) the cost responsibility for transmission upgrades identified for the withdrawing customer increases by more than 100 percent
between the Phase 2 and Phase 4 reports

= |f a withdrawal negatively impacts other customers and the upgrade costs did not increase significantly between studies or over
the study process, the withdrawing customer(s) will be subject to withdrawal penalty dependent on the customer’s performance of
readiness demonstrations and phase of withdrawal (next slide).

= Withdrawal penalty revenue will be used to fund interconnection study costs for other interconnection customers in the same cluster as
the withdrawing customer- 10 % based on the number of interconnection requests in the cluster and 90 % based on the requested
MWs in the cluster.

= |f withdrawal penalty revenues remaining after funding restudies for interconnection customers in the same cluster, Duke will retain the
remaining penalty revenue for restudies of subsequent clusters. Duke will not use any portion of the withdrawal penalty nor use any of
the withdrawal penalty to fund network upgrades. Duke will post the balance of the withdrawal penalty account on OASIS.

Business Confidential — for Discussion Purposes Only
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Withdrawal Penalty & EDIHE@%

POWZA:HOW
li liti IA
Stud Stability Facilities
* Penalty if demonstration of readiness is provided: Higher of Study Deposit or Study Cost Multiplier

1x Study 1x Study 1x Study
Cost* Cost* Cost*

*Penalty if demonstration of readiness is not provided: Higher of Study Deposit or Study Cost Multiplier

Commercial
Ox Study

Cost*

Operation

2x Study 3x Study 7x Study Ox Study
Cost* Cost* Cost* Cost*
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Withdrawal Penalty- Example #1

DUKEM m
%” ENER ﬂ

Stud Stability Facilities |A

100 MW Project M4 Withdrawal, Readiness Provided, Study Deposit = $150k, Study Cost = $140k

* Penalty if demonstration of readiness is provided: Higher of Study Deposit or Study Cost Multiplier

1x Study 1x Study 1x Study Ox Study
Cost* Cost* Cost* Cost*
+
$150,000 * $1,110,000
Securty (9 x $140K) - $150k
Penalty:  $150,000 $150,000 $150,000 $1,260,000

Business Confidential — for Discussion Purposes Only
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Withdrawal Penalty- Example #2

DUKEM m
%” ENER ﬂ

Stud Stability Facilities |A

100 MW Project M3 Withdrawal, Readiness Not Provided, Study Deposit = $150k, Study Cost = $140k

*Penalty if demonstration of readiness is not provided: Higher of Study Deposit or Study Cost Multiplier

2x Study 3x Study 7x Study Ox Study
Cost* Cost* Cost* Cost*

Security: $280,000 + $140,000 + $560,000

Penalty:  $280,000 $420,000 $980,000
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Transition Process { ENERSY

The following three options will be provided for projects in the current queue to transition into the first-ready, first-served process:

(1) the transitional serial process- customers with a final system impact study report and an interconnection facilities study
agreement signed prior to September 27, 2020 are eligible to enter the transitional serial process

(2) the transitional cluster process- customers with an assigned queue position prior to September 27, 2020 are eligible to enter
the transitional cluster process

(3) withdrawal from the queue and reentry into the queue in a future DISIS Cluster

Business Confidential — for Discussion Purposes Only
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Transition Process { ENERSY

In order to enter the transitional serial or the transitional cluster process, a project must demonstrate readiness by performing
the following:

(1) providing a deposit for utility’s interconnection facilities and network upgrades;
2) demonstrating exclusive Site Control;
3) signing a transitional interconnection agreement; and

)

4) providing one of the following: (1) an executed contract for sale of the generating facility or its energy, where the term of the sale
is not less than five years, or Legally Enforceable Obligation; (2) evidence that the generating facility is included in an approved
Resource Plan or Resource Solicitation Process; or (3) an unsuspended, filed Provisional LGIA (FERC Only) that includes a
commitment to construct the facility.

(
(
(

Interconnection customers must make this readiness demonstration during a 30 day window from the effective date of the tariff.
Customers that are not fully ready to proceed on January 6, 2021 will have the option of reentering the queue through the first regular
DISIS Window, which will be open from October 4, 2020 through April 1, 2021.

Customers entering the transition processes will be required to make study deposits for 100 % of the costs identified in the system
impact study report for the serial transition process, and $4 million for transmission projects and $800,000 for distribution >2
MW, to be reconciled with the costs determined in the transitional cluster study for the transitional cluster process. If the
interconnection customer withdraws or otherwise does not reach commercial operation, Duke will refund the deposit after the customer
has paid the study costs and the withdrawal penalty equal to nine times the interconnection customer’s total study costs.

Business Confidential — for Discussion Purposes Only
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. . . DUKES &
Serial-to-Cluster Transition Period & ENERSY,

Facility Study

Agreement

_ O
FERC : Transition Serial ' Transition Cluster Tranche 2 - Definitive 5
; CPRE Cluster . Cluster Study &%
8OMW in- 5
: study ; 3
Already Assigned i i “:L’-
Network Upgrades | : g
__________________________ | w/ Offtake +deposit . &+ T @
NC/SC | w/ LEO + deposit i -
Settlement i i
Projects : : ‘ .
Projects with i i
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Implementation Timeline*

10/15/19 11/22/19 12/16/19 1/29/20 2/28/2020 TBD
. W W W - W
Proposal Webinar #1 Webinar #2 Webinar #3 NCUC Filing Webinar #4
submission Cost Review PSCo Deadline

Allocation filing
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*This timeline may be adjusted based on filing requirements
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